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The HP 2622A Display Terminal is a versatile character, line, or block mode CRT terminal. The HP 2623A 
Graphics Terminal has the same alphanumeric capabilities as the HP 2622A. 

This reference manual contains detailed information for configuring, testing, and using the terminal. 

For ease of use, the manual is divided into ten sections and three appendices, as follows: 
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INTRODUCTION 

The HP 2622A Display Terminal and HP 2623A Graphics 
Terminal (figures 1-1 and 1-2) are versatile general pur- 
pose CRT terminals that offer the following features: 

• CRT screen size of 150 mm (6 inches) by 215 mm (8.5 
inches). 

• Screen capacity of 24 lines of up to 80 characters each 
(1920 characters total). Two additional lines for system 
soft key labels. 

• Display enhancements (inverse video, blinking, under- 
lining, and half-bright). 

• Character, line, or block mode operation. 



• Eight user-definable function keys ( KB through |Q| ) 
are provided. The function of these keys is displayed in 
two rows of labels across the bottom of the display screen. 
The labels are definable (up to 16 characters each). The 
character strings returned when the keys are pressed 
can be defined with up to 80-character strings. 

• All terminal configuration operations are performed 
through keyboard entries into formatted menus dis- 
played on the screen, there are no physical straps. 
(Configuration data is maintained in non-volatile 

memory.) 



• Two-character user-definable S3 key. 

• Optional line drawing character set. 

• Screen labeled system function keys (for selecting oper- 
ating modes and performing other terminal control 
functions). 

• Extended Character Set (supports all national keyboard 
layouts). 

• Full editing capabilities (insert/delete/clear line and 
insert/delete character). 

• Adjustable margins and tab stops. 

• Programmatic cursor sensing and addressing. 

• Easy-to-use keyboard with separate numeric key pad. 

• Extensive self-test capability. 

• Optional built-in printer — provides either normal, ex- 
panded, or compressed character output of alphanumeric 
data from either the display or datacomm. 




Figure 1-1. HP 2622A Display Terminal 

In addition to the HP 2622A features, the HP 2623A 
Graphics Terminal has the following graphics features: 

• Independent graphics and alphanumeric display 
memories. The graphics memory has 512 by 390 display- 
able points and selective erase. 

• Fast vector generation up to 9600 baud with 1 1 definable 
line types. 




Figure 1-2. HP 2623A Graphics Terminal 
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• Rectangular area shading with either predefined line 
types or user-defined pattern. 

• Graphics Text Composition — variable character orien- 
tation and size; block or slanted; international 
characters. 

• RS232 External Peripheral Port. 

• Optional built-in thermal printer — graphics memory 
hardcopy, 14.5 x 11 cm (5.75 x 4.25 in.) image centered 
on 8Vi inch wide thermal paper, in 60 seconds. Also pro- 
vides alphanumeric output described for HP 2622A. 



• Software support of HP 3000/DSG and HP Graphics 
1000/11. 

• Compatibility Mode accepts data that has been format- 
ted for Tektronix 4010 and 4012 terminals. Unsealed 
Compatibility Mode displays a 512 by 390 subset of the 
1024 by 780 addressable points used in the Tektronix 
terminals. Scaled Compatibility Mode displays a scaled 
down (512 x 390) version of the 1024 by 780 addressable 
points. 

Table 1-1 lists the specifications for the HP 2622A and the 
HP 2623A. 



Table 1-1. Specifications 



GENERAL 




Screen Size: 


164 mm (6.5 inches) by 215 mm (8.5 inches) 


Screen Capacity: 


24 lines of 80 columns (1920 characters). 




Two additional lines for system soft key labels. 


Character Generation: 


7 by 1 1 character in 9 by 15 dot cell 


Character Size: 


2.4 mm (0.094 inch) by 4.24 mm (0.167 inch) 


Character Set: 


128 ASCII character set and extended Roman set standard 


Cursor: 


Blinking-underline 


Display Enhancements: 


Inverse, underline, blinking, half-bright 


Display Modes: 


White on black 


Refresh Rate: 


60 Hz (50 Hz optional) 


Memory: 


20K-byteROM; 




3840 bytes (2 pages display memory; 




256 bytes of RAM for data communication buffer; 




128 bytes of non-volatile RAM (battery backup provided) 




512 dots by 390 rows of displayable points (HP 2623A only) 


Keyboard : 


Detached, with 1.2 m (4 feet) cable. 




Full ASCII keyboard; 




8 screen labeled keys; 




auto-repeat; 




N-key rollover. 




Numeric keyboard and independent user and cursor keys. 




Combination Numeric Pad and Graphics Control Pad (HP 2623A only). 


Operating Modes: 


Remote; 




Local; 




Character, Line, Block; 




Forms, Non-Forms. 


Transmission Modes: 


Full duplex, asynchronous point-to-point. 




Optional external data communications via modems such as the HP 13265A. 


Electrical Interface: 


Electrical Industry Association (EIA) Standard RS-232-C 


Data Rates: 


110, 134.5, 150, 300, 600, 1200, 1800, 2400, 4800, 9600 baud. 




Integral printer — 120 cps maximum. 


Parity: 


Selectable: Even, odd, zero, one, none 
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Table 1-1. Specifications (Continued) 
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Weight: 


Display Monitor: 




16.8 kg (37 pounds) standard 

19.0 kg (42 pounds) with integral printer 




Keyboard: 




2.0 kg (4.4 pounds) 


Dimensions: 


Display Monitor: 




380 mm wide by 475 mm deep by 440 mm high (15.0 inches by 18.7 inches by 17.3 inches) 




Keyboard: 




430 mm wide by 190 mm deep by 75 mm high (17.0 inches by 7.5 inches by 3.0 inches) 


POWER REQUIREMENTS 




Input Voltage: 


115V (+10%, -25%) at 50/60 Hz (±5%) 
230V (+10%, -15%) at 50 Hz (±5%) 


Power Consumption: 


75 watts (standard) 

130 watts (with integral printer) 


OPTIONS 




-001 
-002 
-003 
-004 
-005 
-006 
-013 
-014 
-015 
-016 
-050 
-201 


Swedish/Finnish Keyboard 

Danish/Norwegian Keyboard 

French Keyboard 

German Keyboard 

United Kingdom Keyboard 

Spanish Keyboard 

50 Hz, 240 V Power 

60 Hz, 100 V Power 

50 Hz, 230 V 

50 Hz, 115V 

Integral Printer 

Line Drawing Character Set 



KEYBOARD 

The terminal keyboards (see figures 1-3 and 1-4) are 
divided into five major groups of keys. 

Alphanumeric Group — This group of keys is similar to a 
standard typewriter keyboard and consists of the alpha- 
betic, numeric, and symbol keys. Included are lower and 
upper case alphabetic characters, ASCII control codes, 
punctuation characters, and seme commercial symbols. 

Numeric Pad Group (HP 2622A) — The numeric group of 
keys is located to the right of the alphanumeric keys. The 
layout of the numeric key pad is similar to that of a stan- 
dard office calculator. These keys may be used for high- 
speed entry of large quantities of numeric data. 



Graphics Control/Numeric Pad Group (HP 2623A)— 

In addition to the numeric pad function, these keys control 
the graphics display, graphics cursor, and graphics copy to 
the optional built-in printer or external peripheral. Q| 
ID toggles the numeric and graphics functions. After a 
hard reset, QQ GO ESB , or at power-on, the graphics 
functions are in effect; the numeric functions are off. 

Cursor Control Group — This group of keys is used for 
moving the cursor around on the screen (up, down, left, or 
right) and for controlling what portion of the display ap- 
pears on the screen (home up, home down, roll up, roll 
down, next page, and previous page). 

Edit Control Group — These keys are used for inserting 
and deleting characters and lines in relation to the current 
cursor position. 
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Figure 1-3. HP 2622A Keyboard 



Function Group — This group of keys ( MM through 
19 ) perform different functions depending upon which 
keystrokes have been performed. At any given time the 
applicable labels for these keys appear across the bottom of 
the display screen. 

The United States (USASCII) keyboard is the standard 
keyboard. As an option you can order any of the following 
internationsl keyboards instead: 



Swedish/Finnish (Option 001) 
Danish/Norwegian (Option 002) 
French (Option 003) 
German (Option 004) 
United Kingdom (Option 005) 
Spanish (Option 006) 

If you order any of the above keyboards then your terminal 
automatically includes the optional extended character set 




Figure 1-4. HP 2623A Keyboard 



1-4 



General Description 



(if you order the standard USASCII keyboard, however, 
then you must explicitly order the extended character set if 
vqxl want it included). When v our terminal includes the 
extended character set you can select any of the following 
lano-ua^es using the configuration process' 

USASCII (United States) 

Swedish/Finnish 

Danish/Norwegian 

French AZERTY layout with mute keys 

French QWERTY layout with mute keys 

French AZERTY layout without mute keys 

French QWERTY layout without mute keys 

German 

United Kingdom 

Spanish with mute keys 

Spanish without mute keys 




Figure 1-6. Mode Selection Key Labels 



When you press the G3 key, the eight function keys be- 
come general control keys that you use for configuring the 
terminal, setting and clearing margins and tab stops, 
accessing the Service Keys, and accessing the Device Con- 
trol group of keys. The entire set of system function key 
labels for each terminal is illustrated in figure 1-7. Press- 
ing (Q always reinitializes El through |9 to the top 
row of functions (labels) shown in figure 1-7. 



FUNCTION KEYS 

Across the top of the keyboard are eight keys labeled 
through MEM (figure 1-5). The functions performed by 
these keys change dynamically as you use the terminal. At 
any given time the applicable function labels for these keys 
appear across the bottom of the display screen. 

When you press the B key, the eight function keys become 
mode selection keys (figure 1-6). In this capacity you may 
use the keys to enable and disable various terminal operat- 
ing modes (such as remote mode and display functions 
mode). Each mode selection key alternately enables and 
disables a particular mode. When the mode is enabled, an 
asterisk appears in the associated key label on the screen. 
At power-on, U through M3M are automatically ini- 
tialized as mode selection keys. 




In using the system function keys, keep in mind the follow- 
ing two conventions: 

1. If a key label contains any lowercase letters, pressing 
the key will transfer you to another level of system 
function keys. 

2. If a key label contains only uppercase letters, pressing 
the key will perform the function defined in the key 
label. 



The key corresponding to AUTO LF for example, sets the 
automatic line feed function on; whereas the key corres- 
ponding to conf i g . k ey s transfers you to the configuration 
function keys. 

When you press the Q| and B keys simultaneously, the 
user keys definition menu (figure 1-8) appears on the 
screen. By filling in this menu you can define the screen 
label and functional characteristics for eight user keys. To 
enable the eight user keys, press the 69 keys. Figure 1-9 
shows the default user key screen labels and figure 1-10 
shows some sample user-defined user key screen labels. 



Figure 1-5. Function Keys and Screen Labels 



Pressing the ^Q and Q keys removes the key labels 
from the screen. The User function keys, however, are 
still enabled. To re-enable the labels, press Q , HS > or 

Refer to Section III for a complete description of the func- 
tion keys and information on defining these keys. 



CONFIGURING THE TERMINAL 

Thetermrnai contairrsno physical straps or switches (other 
than the ON/OFF switch on the rear panel). You configure 
the terminal through the use of a configuration menu 
displayed on the screen. 

Refer to Section II for complete information on configuring 
the terminal. 
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NOTES 

1. An asterisk (*) in a label indicates an asterisk will be present in the label on the display when the 
function is active or enabled. 

2. Labels surrounded by double lines are blank if no integral printer option is present. 

3. The TO EXT DEV label is blank in the HP 2622A. 
**This only appears on the HP 2623A. 



Figure 1-7. HP 2622A and HP 2623A Function Key Hierarchy 



INTEGRAL PRINTER 

The optional integral printer is a fast, quiet, bidirectional 
thermal printing unit that can be used for generating 
reproducible copy from the terminal's display memory or 
from a remote computer. 

The integral printer can reproduce any character capable 
of being displayed on the terminal's screen, including the 
line drawing character set and international characters. 

Using either the system function keys or escape sequences, 
you can select the integral printer as the destination 



device for data transfers. Having done so, you can then 
perform any of the following types of data transfers using 
either the system function keys or escape sequences: 

• Print the data in compressed, expanded or normal mode. 

• Copy one line from the display. 

• Copy all lines visible in the display. 

• Copy all data from the current cursor line through the 
end of display memory. 
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Figure 1-8. User Keys Definition Menu 



to the integral printer. With bottom logging, any data 
added to display memory, either from the keyboard or from 
a datacomm port, is also directed to the printer. 

Refer to Section V for additional information on the inte- 
gral printer. 

EXTERNAL PRINTER PORT 
(HP 2623A Only) 

The external printer port at the rear of the HP 2623A 
terminal provides for interfacing RS-232C printers. The 
port may be configured to operate from 110 to 9600 baud; 
choice of 0's, l's, odd, even, or no parity; to 255 nulls; 
choice of XON/OFF, SRR, or CS/CB handshaking. 

The terminal's electrical interface conforms to EIA RS- 
232C and CITT V.24 communications interface 
specifications. 

Information on configuring the external printer port is 
contained in Section V. 




Figure 1-9. Default User Key Labels 




Figure 1-10. Sample User-Supplied User Key Labels 



• Copy all of display memory. 

• Copy all of graphics memory (HP 2623A only). 

In addition, the integral printer offers both report mode 
and metric mode. When report mode is enabled, the inte- 
gral printer output is formatted as a series of 8% inch x 11 
inch pages with a top and bottom margin and a tic mark 
between successive pages. Metric mode produces similar 
output except that the pages are longer trepurt" mode 
generates 60 lines of text per page while metric mode 
generates 64 lines of text per page). 

You can also enable data logging to occur from either the 
top or bottom of display memory. With top logging, any 
data that is forced off the top of display memory is directed 



DATA COMMUNICATIONS 

The terminal can operate at speeds ranging from 110 to 
9600 baud. 

Transmission can be performed in character mode, block 
line mode, or block page mode; in all cases the data may be 
either formatted (a data entry form with unprotected and 
protected fields) or unformatted. 

Using the configuration process, you may enable the 
following forms of parity generation and checking: 

None 

Odd 

Even 

Ones (8th bit forced to 1) 

Zeros (8th bit forced to 0) 

The terminal's electrical interface adheres to EIA 
RS-232C and CCITT V.24 communications interface 
specifications. 

Refer to Section VI for complete information on data 
communications . 



SELF-TEST 

The terminal is engineered for high reliability, ease of 
testing, and rapid repair. 

When the terminal's power is first turned on, a power-on 
self-test automatically verifies the integrity of all ROM 
(Read-Only Memory) and RAM (Random-Access Memory) 
chips within the terminal. The power-on self-test also does 
a verification of the configuration data stored in the non- 
volatile memory. 
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Using the system function keys, you may also initiate any 
of the following self-tests: 

1. Datacomm Test. This is a very flexible forms-selected 
test that verifies the integrity of either data communi- 
cations port. Loop-back via a test hood or a modem may 
be performed. 

2. Terminal Test. This self-test does a CRC verification 
of all ROM chips within the terminal, non- 
destructively verifies the integrity of all RAM chips 
within the terminal, and then displays a test pattern 
on the screen. The test pattern includes all characters 
(and segments in the case of the line drawing set) as well 
as all the character enhancements. 



3. Printer Self-Test. This self-test verifies the proper oper- 
ation of the integral printer. A test pattern containing a 
variety of characters in standard, compressed, and ex- 
panded format is printed. 



4. Identify ROMs. This self-test generates a listing (on the 
display screen) of all installed ROMs. 

See Section VIII for complete information concerning the 
various self- tests. 



ESCAPE CODES 

Escape codes allow terminal operations to be executed 
from a program. When a terminal receives an escape code 
from an executing program, it performs the operation 
specified in the escape code. 

Escape code operations consist of most of the operations 
performable at the terminal using the non-alphanumeric 
keyboard keys. 

All escape codes begin with the escape character h 
(associated with the [ESC] key), followed by the body of the 
escape code. The body of the code can consist of one or 
more of the keyboard letters and symbols. Most escape 
codes can also be performed by entering them from the 
keyboard. Refer to the appendix for a list of escape codes 
and their functions. 

NOTE 

If the body of an escape code consists of 
more than one character and ends in a 
letter, the terminating letter must be 
capitalized; otherwise, the escape code 
will not be recognized as such. For exam- 
ple, h * dft (not % * da). 
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SECTION 



in 



INTRODUCTION 

The terminal is designed so that the various terminal char- 
acteristics can be configured quickly and easily by display- 
ing configuration "menus" on the screen and then using 
system function switches to change the content of these 
menus. Thus altered, the terminal's configuration charac- 
teristics are stored in non-volatile memory. 

The content of these menus may also be altered from a 
program executing in a host computer through the use of 
escape sequences. The changes made by the host computer 
are temporary and will be lost through hard reset or power 
down. 



Pressing conf ig. keys changes the label display to 

[f1] [fZ] [f3] [f4] 





f6] 


[•f?] 


ext dev 
conf i g 


[f5] 


Cf8] 


terminal 
conf ig 





Pressing datacomm conf ig ( MM ), ext dev conf ig 
(IB ) or terminal conf ig ( CT ) causes a configura- 
tion "menu" to appear on the screen and redefines the 
function keys to a set of functions that will assist you in 
manipulating the various parameters within the menu. 



CONFIGURATION FUNCTION KEYS 

To gain access to the configuration menus through the 
keyboard, press the B key. This causes the following 
label display across the bottom of the screen ( Bl , IB , 
etc., refer to the function key corresponding to the label): 



The datacomm menu is described in Section VI, Data 
Communications. The ext dev config is described in Sec- 
tion V, Printer Control. The terminal configuration menu 
is described in this section. In addition, information is 
provided which will enable you to change the terminal 
configuration menu from the keyboard. 



tf1] 


[fZ] [f3] [f4] 


^^^ml^^jy 


1 u I^^^ismH HUH 


[f5] 


[f6] [f7] [f6] 

1 ■■■■ BHHI MdihMLM 

1 H HIHHH HX 



NOTE 

The device control softkey is present only 
on terminals equipped with the optional 
integral printer. 



TERMINAL CONFIGURATION MENU 



When you press the terminal config. ( IB ) function 
key, the menu and function key display shown in figure 2-1 
or figure 2-2 appear on the screen. Note that the menu as 
shown in figure 2-1 contains the default settings for all the 
fields. If you had previously changed the content of any of 
the fields and then saved the menu in non- volatile memory, 
the menu would appear on the screen as you had configured 
it. 
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Figure 2-1. HP 2622ATerminal Configuration Menu 
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Figure 2-2. HP 2623A Terminal Configuration Menu 



NOTE 

Whenever a configuration menu is on the 
screen, no escape sequences are pro- 
cessed, and no incoming or outgoing data 
is processed, until the menu is exited. 



cursor is positioned in the fields labeled "Return Def ", 
"FldSeparator", or "BlkTermnator", the alphanumeric 
keys are disabled and you select the desired parameters 
using the NEXT CHOICE ( MM ) and PREVIOUS CHOICE 
i El > function keys. 



The menu contains a set of unprotected fields that you 
access using the SQ and IB keys. Except when the 



The meanings of the various fields are described in 
table 2-1. 



Table 2-1. Terminal Configuration Menu Fields 



FrameRate 


This field specifies what line frequency (50 or 60 Hz) the terminal is designed to operate at. The 
screen refresh rate is then synchronized to the specified frequency. If this field is set to the wrong 
value, the images on the screen will pulsate visibly (this will not happen until the save conf ig key is 
pressed). 




Values: 50 (for 50 Hz power source) 
60 (for 60 Hz power source) 




The FrameRate can be temporarily selected with the following escape sequences: 
«t*kU = 50Hz 
%4k OJ = 60 Hz 




Default: 60 


RETURN def 


This field specifies the definition of the QB key. The default definition is an ASCII %. The definition 
may consist of up to two characters. If the second character is a space, it is ignored. 




Default: S» 


LocaiEcho 


This field specifies whether characters entered through the keyboard are both displayed on the 
screen and transmitted to the host computer. 




0N(^*k 1L) 

Characters entered through the keyboard are both displayed on the screen and transmitted to 
the host computer. 
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Table 2-1. Terminal Configuration Menu Fields (Continued) 



Caps Lock 



Start Col 



XmitFnctnCA) 



SPOUKB) 



OFF Cc*k OLJ 

Characters entered through the keyboard are transmitted to the host computer only (if they are 
to appear on the screen, the host computer must "echo" them back to the terminal). 

Default: OFF 



This field specifies whether the terminal generates the full 1 28-character ASCII set or only Teletype- 
compatible codes. 

ONt^tk 1C> 

The terminal generates only Teletype-compatible codes: uppercase ASCII (00-5F, hex) and DEL 
(7F, hex). Unshifted alphabetic keys (a-z) generate the codes for their uppercase equivalents, 
the {, i , and > keys generate the codes for [, \ and ], respectively. The key for generating ~and 
* is disabled. 

OFFCttk OC) 

The terminal generates the full 1 28-character ASCII set of codes. 
Default: off 



If the line in which you are entering data is the bottommost used line in display memory (there are 
no printing or non-printing characters following the current line in display memory), the terminal 
automatically generates a logical start-of-text pointer to designate the leftmost character that you 
enter in the line. This pointer remains with the line in display memory until the line is deleted. 



When you are operating in MODIFY LINE or MODIFY ALL mode and you press ^Q or B8, the 
data transmission from the terminal normally begins at the logical start-of-text pointer in the 
particular line. If the line has no logical start-of-text pointer, however, the data transmission begins 
at the designated start column. This designated start column can be defined and saved in 
non-volatile memory using thestartCol field of the terminal configuration menu. The active value 
of this field can also be temporarily redefined using one of the "margin/tab/col " function keys. 

Values: 1 - 80 

Default: 1 



This field specifies whether escape code functions are both executed at the terminal and transmit- 
ted to the host computer. 

YESC'clalA) 

The escape code sequences generated by control keys such asiH andfiSB are transmitted to 
the host computer. If local echo is ON, the function is also performed locally. 

NO( E c»a0A> 

The escape code sequences for the major function keys are executed locally but NOT transmit- 
ted to the host computer. 

Note that display functions will emit Si Z, h Y to a host computer. 

Default: NO 

This field specifies whether or not spaces entered through the keyboard will overwrite existing 
characters. 

NO C^cta OB) 

Spaces entered through the keyboard wilt overwrite exTstmg characters. 

YESC^cta 1B) 

Enable SPace Overwrite (SPOW) latch. When the SPOW latch is off, overwriting occurs as 
normal. When the SPOW latch is on, spaces entered through the keyboard move the cursor 
forward but do not overwrite existing characters. Once the SPOW latch has been enabled by the 
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Table 2-1. Terminal Configuration Menu Fields (Continued) 



InhEolUrp(C) 



Line/PogetDJ 



InhHndShk<0) 

and 

InhDC2CH) 



above escape sequence, it is turned on by a carriage return and is turned off by a line feed, 
home up, or tab. It may also be turned on and off programmatically through the use of an htk 
sequence as follows: 

ON: ^*MN 
OFF: ^*k ON 
Default: NO 

This field specifies whether or not the end-of-line wrap is inhibited. 

NOC^taOC) 

When the cursor reaches the right margin it automatically moves to the left margin in the next 
lower line (a local carriage return and line feed are generated). 

YES< l c*a1C) 

When the cursor reaches the right margin it remains in that screen column until an explicit 
carriage return or other cursor movement function is performed (succeeding characters over- 
write the existing character in that screen column). 

Default: NO 

This field specifies whether or not the terminal, when operating in block mode, will transmit data a 
line at a time or a page at a time. 

LlnefAiaOD) 

When operating in block mode, the terminal will transmit data a line at a time. 

Page ('eta 1D) 

When operating in block mode, the terminal will transmit data a page at a time. 

For a detailed description of the differences between block line and block page mode, refer to 
"ENTER KEY" in Section III of this manual. 

Default: LINE 

Together, these fields determine what type of handshaking is to be used when transferring blocks 
of data from the terminal to the host computer. 

The various types of block transfers that may occur are as follows: 

• A data transfer initiated by pressing the ^Q key in character, block line, or block page mode. 

• A data transfer initiated by pressing the B9 or ^D key in modify mode. 

• A data transfer initiated by pressing a transmit only (T) user key ( |fl through W3M )■ 

• The terminal's response to a cursor sense, terminal ID status, primary status, secondary status, 
or device status request issued from the host computer. 

• The device control completion code (s, f, or u) transmitted by the terminal in conjunction with a 
device control operation initiated by the host computer. 

When performing block transfers, there are three possible handshakes: 

1. No handshake; terminal merely transmits block of data. 

2. Computer sends D i; terminal transmits block of data. 

3. Computer sends D i; terminal responds with S; computer responds with another °i; terminal 
transmits block of data. 
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Table 2-1. Terminal Configuration Menu Fields (Continued) 



NOTE 

When the s i ^ B i handshake is enabieci and the iine/page fieid of ierminai config 
is selected to be "line", a ■» or % 1 f is transmitted after the h. If "line" is not 
selected, nothing is transmitted aftor °i. 

In general, the InhHndShkCG) and inh^tH) fields have the following effects: 

InhHndShkCG) = YES Eliminates the use of the"i handshake (terminal will either use the D iA/°t 

handshake or no handshake at all). 

Inh DC2CH) = YES Eliminates the use of the°!.AM handshake (terminal will either use the °t 

handshake or no handshake at all). 

Both = yes No handshake. 

Specifically, however, the type of handshaking used for block transfers is determined by a combi- 
nation of the following factors: 

1. The type of block transfer to be performed. 

2. What mode the terminal is currently operating in (character, block line, block page, or modify 
mode). 

3. The setting of the inhHndShk(G) and Inh ^CH) fields. 

If your terminal is connected to a Hewlett-Packard computer system, you will find that the default 
settings for these fields (both no) are usually adequate for your purposes. If you are concerned 
about the specific type of handshake to be used for one or more of the particular types of block 
transfers, however, you should use the following summary to verify (or alter) the settings of the 
InhHndShk(G) andlnh'iCH) fields: 

1 . || key in block mode; or 
key in modify mode; or 

Transmit only (T) user key in block page mode. 
InhHndShkCG) (ignored) 
Inh^CH) = NO -» "iftA 

Inh^CH) = YES-»no handshake 

2. Ihil key in character mode. 

InhHndShkCG) = YES 
Inh^CH) = NO-^/Vi 

Any other combination -* no handshake 

3. Transmit only (T) user key in block line or character mode; or 

Cursor sense, terminal ID status, primary status, secondary status, display transfer initiated by*cd 
or device status request; or 

Device control c omp le tio n code. 

InhHndShkCG) = NO -» °i 
InhHndShkCG) = YES 
Inh^CH) = NO -» V^i 
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Table 2-1. Terminal Configuration Menu Fields (Continued) 





InhHndShkCG) = YES 




Inh hlHi = YES -» no handshake 




The G and H selections can be temporarily selected by the following escape sequences: 




^4a og disables G 
•eta oh disables H 
•irtaiG enables G 
t*alH enables H 




Defaults: InhHndShkCG) = NO 
Inh^(H) = N0 


FldSeparator 


When you press the BB key while the terminal is in block page mode and display memory 
contains a formatted display, the terminal automatically transmits the specified field separator 
character at the end of each protected field (except the final one). 




Value: Any ASCII character 




Default: Hi 


BlkTermnator 


For data transfers between the terminal and a host computer, the terminal (under certain 
circumstances) transmits the specified block terminator character at the end of the transfer 
operation. For details, see "The ENTER Key" in Section III. 




This character, when encountered in display memory, terminates a data transfer (Offl key 
transmissions). 




Value: Any ASCII character 




Default: h 


Language 


As will be described in Appendix B, Keyboards and Character Sets, of this manual, the HP2622Aor 
the HP 2623A can be ordered with any of the following keyboards: 




United States (standard) 
Swedish/Finnish (option 001) 
Danish/Norwegian (option 002) 
French (option 003) 
German (option 004) 
United Kingdom (option 005) 
Spanish (option 006) 




With any of the optional keyboards the terminal automatically includes an extended character set 
that supports the special characters associated with all of the international languages. With the 
United States keyboard, however, it includes the extended character set only if you have spe- 
cifically ordered it. 




When the extended character set is present you may configure the terminal so that the various keys 
are interpreted (and displayed) in any desired language regardless of which physical keyboard is 
being used. For example, with a United States keyboard you could configure the terminal so that it 
responds to the keys as though they were on a German or French or Danish/Norwegian keyboard. 




This field specifies which national keyboard format is to be used in interpreting keystrokes. 




Values: 




USASCII (United States) 




SVENSK/SUQMI (Swedish/Finnish) 




FRANCAiSazM (French AZERTY layout with mutes) 
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Table 2-1. Terminal Configuration Menu Fields (Continued) 



EacXfeHN) 
(HP2623Aonly) 



ASCII 8Blts 



Compat CP,Q) 
(HP 2623A only) 



FRANCAIS qwM (French QWERTY layout with mutes) 

FRANCAISaz (French AZERTY layout) 

FRANCA IS qw (French QWERTY layout) 

DEUTSCH (German) 

UK (United Kingdom) 

ESPANOLM(Spanish with mutes) 

ESPANOL (Spanish) 

For the French keyboard layouts, the AZERTYand QWERTY designations refer to the location of 
the A, Z, Q, and W keys as follows: 

AZERTY: Row 3 = AZERTY 

Row2'QSDCetc.) 
Row1 = WXCCetc.) 

QWERTY: Row 3 = QWERTY 

Row 2 = ASD(etc) 
Row1 = ZXC(etc.) 

For the French and Spanish keyboard layouts, the mutes designation refers to the manner in which 
certain accent character keystrokes are handled ( ' and " on the French layout and ' on the 
Spanish). If the mutes are enabled, those keystrokes will generate the particular accent character 
but will NOT move the cursor. If you then type an applicable vowel, the vowel will appear in the same 
character position as the accent and the cursor then moves to the next column (if you type any 
character other than an applicable vowel, however, the character will replace the accent 
character). 

This field is the functional equivalent of keyboard interface strap N on an HP 2645 terminal. 

YES (t&s 1N) = When transferring data from display memory to an external printer, escape 
sequences relating to the display (such as those specifying display enhance- 
ments, format mode fields, and alternate character sets) are sent to the external 
printer if encountered within the data. 

no (^45 ON) = Escape sequences relating to the display are not sent to the external printer. 

NOTE: The Esc Xf erCN) field only affects data transfers between display 
memory and an external printer. It does NOT affect <Esc>*pW data 
transfers that go directly from the host computer to the external printer. 

Default: no 

When this operating mode is enabled (= YES), the terminal transmits 8-bit ASCII codes in which the 
eighth (high-order) bit, when set (=1), indicates that the character is from the alternate character 
set. This is a Hewlett-Packard convention and you will ordinarily use it only when communicating 
with certain HP line printers (such as the HP 2635A Printing Terminal). 

Values: YES c'rik 11) = 8-bit codes. 

no c'rik 01) = Standard 7-bit codes. 

NOTE: When using 8-bit mode, parity should be set to NONE; otherwise, one 
bit will be used as the parity bit. Also, whenever 8-bit mode is selected, 

. _.. Exte n ded Roman is the defaul t a lte rn ate character sat; if 7-hit mode is 

selected, Line Drawing Set is the default alternate character set. 

This field is the functional equivalent of keyboard straps P and Q in the HP 2647A and HP 2648A 
Graphics Terminals. Either UNSCALED or SCALED entries cause the terminal to enter Com- 
patibility Mode which allows the terminal to respond to graphics control codes for the Tektronix 
4010 and 4012 terminals. (Compatibility Mode is explained in detail in Section X.) 
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Table 2-1. Terminal Configuration Menu Fields (Continued) 



UNSCALED cAetsOp 1Q) = Graphics display shows a512 by 390 subset of the 1024 by 780 address- 
able points used in the Tektronix terminals. 

SCALED ctislp OQ) = Graphics display shows a scaled down (512 x 390) version of the 1024 x 
780 addressable points used in theTektronix terminals. The entire picture 
is displayed at approximately V2 the resolution. 

OFF c'tisOp OQ or^isip 1Q) = Turns off Compatibility Mode. 



Note that as you alter the fields of a configuration menu on 
the screen, the selected values do NOT alter the content of 
non-volatile memory nor do they have any effect on the 
operation of the terminal. 



When you have set all the fields to the desired values, you 
may then save them in non-volatile memory using the 
save conf ig(BJ|i ) function key. 



When you do this, the chosen values take effect immedi- 
ately. 



While the terminal configuration menu is displayed on the 
screen, the IB, IB IB, 191, and IB function 
keys perform as shown in table 2-2. 



[f 4] 



tf?] 



DI HPL HY 
FUNCTNS 



tf8) 



Table 2-2. Configuration Function Keys 



Pressing this key causes all fields in the menu on the screen to be filled with their default values. 
(For default values, see figure 2-1 or figure 2-2.) 



Pressing this key alternately enables and disables display functions mode. When enabled, an 
asterisk appears in the function key display. You use display functions mode for entering ASCII 
control characters in the Return Def .FldSeporator, or BlkTermnator fields. Note that this imple- 
mentation of display functions mode is separate from that which is enabled/disabled via the mode 
selection keys. Enabling or disabling display functions mode using this function key does NOT 
alter the effect of the display functns mode selection key (and vice versa). 



Pressing this key removes the menu from the screen (WITHOUT activating it or saving it in 
non-volatile memory) and returns the function key labels to the following: 



[fl] [f2] 



[-F3] 



[f 4] 



[f5] [fS] [f?] [fB] 



*ext dev config only on the HP 2623A. 
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Lock/Unlock Configuration Menus 

Usin< 3 ' an escape sequence, you can "lock" the current con- 
figuration menus (terminal config or datacomm config) so 
that the menu can not be accessed from the keyboard. Any 
attempt to access a locked menu from the keyboard will 
result in a "beep" from the bell. Note that when the configu- 
ration menus are locked, th e MOD IFY ALL (IB), BLOCK 
MODE ( Oi ) REMOTE MODE (IB), AUTO LF (IB) mode 
selection keys are also locked. 

To lock the menus, use the following escape sequence: 
^tqlL 

To unlock the menus, use the following escape sequence: 
^qOL 



Caps Lock =OFF: 'rik OC 
Caps Lock = ON: ^ik 1C 



ASCII 8-bit = YES: 


■r&k 11 


ASC! ! S-bi t — NO: 


^:4k QI 


SPOW Latch: 


hiY ON 




hlV 1N 



You may combine these and other h 4 k parameters within 
one escape sequence. If you do, the final identifier (such as 
C or I or L) must be uppercase and all preceding identifiers 
must be lowercase. For example, to setLocalEcho = ON and 
Cap s Loc k = ON , you could use either of the following escape 
sequences: 

*c4k 11 1C 

■rik 1c1L 



SETTING CONFIGURATION 
PARAMETERS WITH ESCAPE CODES 

To set the terminal configuration parameters using escape 
codes, you must use an *c4k or ^*s sequence, depending 
upon which parameters you wish to set. 



Parameter Name 
As Shown in Menu 
FrameRate 
LocalEcho 
Caps Lock 
ASCII 8-bit 
SPOW Latch 

XmitFnctnCA) 

SPOWCB) 

InhEolWrpCC) 

Line/PageCD) 

InhHndShkCG) 

InhO[(H> 

EscXferCN) 

Compat CP,Q> 



Type of Escape 
Sequence Used 



^45 



(HP 2623A only) 
(HP 2623A only) 



The h 4 k and ^45 sequences alter the particular parameter 
in the menu, and the new setting takes effect immediately, 
but they do NOT alter the content of non-volatile memory. 

To change the active values of the FrameRate, Local Echo, 
Caps Lock , ASCI I 8-bi t , or SPOW parameters, use an escape 
sequence of the following form: 

FrameRate = 60: E c4k 0J 
FrameRate = 50: *c4k 1J 

LocalEcho = DFT : %4k OL 
LocalEcho = ON: %4k 1L 



To change the active values of any of the following 
parameters, use an escape sequence of the following form: 

XmitFnctnCA) = NO: ^4s 0A 
XmitFnctnCA) = YES: ttsIA 

SPOWCB) = NO: "T45 OB 
SPOWCB) =YES: ^45 1B 

InhEolWrpCC) = NO: ^45 OC 
InhEolWrpCC) = YES: "UsIC 

Line/PageCD) = LINE: ^45 0D 
Line/PageCD) = PAGE: %4s1D 

InhHndShkCG) = NO: ^s 0G 
InhHndShk(G) =YES: ^45 1G 

Inh<%CH) = NO: ^45 OH 
Inh^CH) =YES: ^45 1H 

(The following two functions apply to the HP 2623A only.) 



EscXferCN) = NO: 
EscXferCN) =YES: 

Compat (P,Q) = OFF 

Compat CP,Q) =UNSCALED 
Compat CP,Q) = SCALED 



■T45 ON 
^45 1N 

E c4s0p 00 or E c4s1p 1Q 
E c4s0p 1Q 
■^slp 0Q 



You may combine these and other ^45 parameters within 
one escape sequence. If you do, the final identifier (such as 
A orG orH) must be uppercase and all preceding identifiers 
must be lowercase. For example, to set Line/PageCD) = 
PAGE, InhHndShkCG) = NO, and Inh°iCH) = YES, you could 
use any of the following escape sequences: 

E c4s1d0g1H 

*e4sOgTri-m 

^45 1h 1d0G 
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INTRODUCTION 

The terminal keyboard is a separate unit that is linked 
to the display portion of the terminal by a flexible cable. 
Included within the keyboard unit is a speaker that is used 
for sounding the terminal's bell tone. Except for two keys 
(Sffl and BB)> the overall keyboard can be logically 
divided into a character set group, a numeric pad or graph- 
ics pad group, a cursor control group, an edit control group, 
and a function key group. The function key group includes 
eight keys labeled "f 1 " through "f8" and the keys labeled 
"AIDS", "MODES" and "USER KEYS". The HI through MM 
keys are multi-purpose keys in that the functions they 
perform vary from one situation to another. At any given 
time the applicable labels for the function keys are dis- 
played across the bottom of the screen (figure 3-1). 



SELECTING MODES 

Pressing the BE key enables the mode selection keys 
and changes the El through KB screen labels to the 
following: 

[f1l [f2] [f33 [f4J 



[f51 Cf6] [f?] CfB] 



Except for the TERMINAL TEST key (which initiates the 
terminal self-test), these keys act as toggle switches in that 
they alternately enable and disable the designated mode. 
When a particular mode is enabled, an asterisk is displayed 
in the label. 

The graphics functions of the graphics/numeric keypad are 
in effect when the terminal is powered on or after a hard 
reset. Also, ISB 00 toggles the keypad functions be- 
tween graphics and numeric functions. 




Figure 3-1. Screen-Labeled Function Keys 



From the keyboard, you switch the terminal back and forth 
between local and remote modes using the REMOTE MODE 
(IB) key. 

From the keyboard or a user-definable key, you can switch 
the terminal from local to remote (and vice versa) using the 
following escape sequences: 



Local: 
Remote: 



"Tilt OR 
■t*k 1R 



A remote/local mode designator is maintained in non- 
volatile memory. When you change modes using the 
REMOTE MODE key, you also alter that mode designator in 
non-volatile memory. When you change modes using the 
escape sequences, however, the designator in non-volatile 
memory is NOT altered. 



Remote/Local Modes 

When a communications link exists between the terminal 
and a remote host computer, the terminal is in either of the 
following two modes: 

• Remote Mode, In this mode^ when you press , analpha- 
numeric key the associated ASCII code is transmitted to 
the host computer. 

• Local Mode. In this mode, when you press an alphanu- 
meric key the associated character is displayed at the 
current cursor position on the screen (nothing is trans- 
mitted to the host computer). 



After a hard reset or turning off the power, the terminal 
reverts to the mode specified by the remote/local designator 
in non- volatile memory. 

Character/Block Modes 

When the terminal Is connected on-line to a remote host 
computer, it operates in either of the following data trans- 
mission modes: 

• Character Mode. In this mode, data is transmitted a 
character at a time as it is entered through the keyboard. 
ASCII control codes (such as % and L F ) are transmitted. 
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• Block Mode. In this mode, data is NOT transmitted at 
the time it is entered through the keyboard. Instead, you 
transmit an entire block of data by first typing the data 
(after initially typing the data you can move the cursor 
around and edit the data as desired) and then pressing 

When the terminal is in block mode, ASCII control codes 
(such as** and L F ) are acted upon locally but NOT transmit- 
ted with the data block. 

From the keyboard, you enable and disable block mode 
using the BLOCK MODE ( ■*■ ) key. 



From a program executing in a host computer, you enable 
and disable block mode using the following escape se- 
quences: 



ENABLE: 
DISABLE: 



htk 1B 
htk OB 



A character/block mode designator is maintained in non- 
volatile memory. When you change modes using the BLOCK 
MODE key, you also alter that mode designator in non- 
volatile memory. When you change modes using the escape 
sequences, however, the designator is NOT altered. 

After a hard reset or turning off the power, the terminal 
reverts to the mode specified by the character/block desig- 
nator in non-volatile memory. 

The relationship between block, line, page, and format 
modes is described under EO key later in this section. 



Format Mode 

The terminal includes a format mode in which elaborate, 
custom-designed forms containing protected and unpro- 
tected fields can be displayed on the screen and used for 
data entry. 

When format mode is enabled, the terminal operator may 
only enter data into unprotected fields. If the operator 
positions the cursor in a protected area and then attempts 
to type data, the cursor automatically moves to the start of 
the next subsequent unprotected field before the terminal 
accepts the data. 

The designing of forms and the use of format mode are 
described in Section IV. 

From a program executing in a host computer or from the 
keyboard, you enable and disable format mode using the 
following escape sequences: 

ENABLE: ^W 
DISABLE: 'cX 

Once format mode is enabled, it remains enabled until 
explicitly disabled, until a hard reset is performed, or until 
the power is turned off. 



Line Modify Mode 

When the terminal is in remote mode and character mode, 
and you are communicating interactively with a host com- 
puter, you may sometimes enter an erroneous command 
string to which the computer responds with an error mes- 
sage. If the command string is a lengthy one and the error 
consists of only a few characters, it is a nuisance to have to 
retype the entire string. In such a case, you may instead 
enable line modify mode (which temporarily switches the 
terminal to a special form of block mode). You may then 
move the cursor to the erroneous line on the display and 
correct the command string. When the string 
is edited to your satisfaction, you retransmit the line 
to the host computer by pressing either the B3 key or the 

Note that while line modify mode results in a block trans- 
mission, it is completely independent of the block mode 
function described earlier in this section (you do NOT have 
to first enable block mode). In fact, line modify mode is a 
feature that was specifically designed for use when the 
terminal is operating in character mode. 

From the keyboard, you enable line modify mode using the 
LINE MODIFY key. Line modify mode is automatically dis- 
abled when you press either BB or BO • If you change 
your mind and wish to disable line modify mode before 
retransmitting the command string, press the LINE 
MODIFY key again and the terminal will return to normal 
character mode. 

The terminal remembers which character was the first 
(leftmost) one that you entered through the keyboard. This 
means that when you retransmit a line in modify mode, 
only the keyboard entry portion of the line (the entire 
edited command string) is retransmitted; any prompt 
characters preceding the command string are ignored by 
the terminal. For more detailed information about this 
feature refer to the discussion of the Star t Col field of the 
terminal configuration menu in Section II. 



Modify All Mode 

When the terminal is in character mode, you can enable 
modify all mode, which switches the terminal to a special 
form of block mode. Modify all mode is the same as line 
modify mode except that it is NOT disabled when you press 



From the keyboard, you enable and disable modify all mode 
using the MODI FY ALL key. 

From a program executing in a host computer, you enable 
and disable modify all mode using the following escape 
sequences: 



ENABLE: 
DISABLE; 



^ik 1M 

"t4!< OM 
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A modify all mode designator is maintained in non- volatile 
memory. When you change modes using the MODIFY ALL 
key, you also alter that mode designator in non-volatile 
memory. When you change modes using the escape se- 
quences, however, the designator is NOT altered. 

After a hard reset or turning off the power, the terminal 
reverts to the mode specified by the modify all designator 
in non-volatile memory. 



NOTE 

When using modify mode you will 
usually want the data block (NOT a % 
handshake control code) to be sent when 
you press QQ or QQ. The default 
configuration parameters, however, 
enable the "lftA handshake. There- 
fore, in most cases you will first need 
to disable the D iPiPi handshake before 
using modify mode. You do so by setting 
the Inn DC2CH) field in the terminal 
configuration menu to "YES", or by send- 
ing 'eta 1H. The modify all and modify 
line functions are ignored if the terminal 
is in format or block mode. 



Auto Line Feed Mode 

When auto line feed mode is enabled, an ASCII line feed 
control code is automatically appended to each ASCII car- 
riage return control code generated through the keyboard. 
That is, every % code generated through the keyboard be- 
comes a % l f . 

ASCII carriage return control codes can be generated 
through the keyboard in any of the following ways: 



• By pressing the QD key, provided that a % code is 
included in the key definition. 

• By simultaneously pressing the Q3 and Q keys. 



• By pressing any of the user keys ( KB through MM ), 
provided that a % code is included in the particular key 
definition. 

• By pressing the ^Q key when the terminal is in block 
mode, line modify mode, or modify all mode (in these 
cases a % code is transmitted as the line terminator). 

From the keyboard, you enable and disable auto line feed 
mode using the AUTD LF key. 

From a program executing in a host computer, you enable 
and disable auto line feed mode using the following escape 
sequences: 



ENABLE: 
DISABLE: 



^*k 1A 
^U OA 



When you enable or disable auto line feed mode using the 
"AUTD LF" key, you also alter the content of the "AutoLF" 
field in both active and non-volatile memor* 7 . ^Vhen ^ou 
enable or disable auto line feed mode using the escape 
sequence however you only change the content of the 
"AutoLF" field in active memory. 

After a hard reset or turning off the power, the terminal 
reverts to the mode specified by the "AutoLF" field in non- 
volatile memory. 



Memory Lock Mode 

Memory lock mode provides two separate functions: over- 
flow protect and display lock. 

OVERFLOW PROTECT. This feature prevents you from 
losing data when display memory is full. If you home the 
cursor and then enable memory lock mode, display memory 
becomes "protected" so that no data can be lost off the top. 
In such a case, when you have used all available lines in 
display memory, any attempt to use more memory is rejec- 
ted with an audible "beep". You may, however, use the 
cursor control keys to go back and alter any of the existing 
data. To continue entering new data, merely disable 
memory lock mode and reposition the cursor immediately 
below the last line. Before doing so you may wish to enable 
data logging (described in Section V) so that data that is 
then forced off the top of display memory will be retained in 
printed form. 

DISPLAY LOCK. If you position the cursor below the top 
line of the screen and then enable memory lock mode, the 
lines above the cursor become "locked" on the screen. As the 
screen becomes full, the locked lines remain on the screen 
while subsequent lines roll past the locked rows. This al- 
lows you to retain column headings or instructions on the 
screen as you continue to enter new data. It also provides a 
useful means of changing the sequence of text blocks as 
follows: 

a. Press ^3 , SI , and then type the following data: 

3. This is paragraph 3. It 
should be the third one. 

1. This is paragraph 1. It 
should be the first one. 

2. This is paragraph 2. It 
should be the second one. 

4. This is paragraph 4. It 
should be the last one. 

b. Position the cursor in the first line of paragraph 1. 

c. Enable memory lock mode. 

d. Use the K9 key until the first line of paragraph 4 is in 
the same line as the cursor. 

e. Disable memory lock mode and home the cursor. The 
display should appear as follows: 

1. This is paragraph 1. It 
should be the first one. 
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2. This is paragraph 2. It 
should be the second one. 

3. This is paragraph 3. It 
should be the third one. 

4. This is paragraph 4. It 
should be the last one. 

From the keyboard, you enable and disable memory lock 
mode using the MEMORY LOCK key. The rows above the line 
containing the cursor are locked. 

Normal editing can be performed within the locked rows; 
that is, the rows are locked by row number only, so if lines 
are inserted among the locked rows, they become locked 
but the total number of locked rows does not increase. 



NOTE 

There is interaction between display 
functions and the XmitFnctn(A) field 
of the configuration menu. If 
XmitFnctnCA) is on, the DISPLAY 
FUNCTNS key transmits ^ Y, h Z. Note 
that, as a result of this, the receiver of 
the transmission can never exit display 
functions. 



Once enabled, display functions mode remains enabled 
until explicitly disabled, until a soft or hard reset is per- 
formed, or until the power is turned off. 



From a program executing in a host computer, you enable 
and disable memory lock mode using the following escape 
sequences: 

ENABLE: hi 
DISABLE: 'cm 

Once enabled, memory lock mode remains enabled until 
explicitly disabled, until a hard reset is performed, or until 
the power is turned off. 



Display Functions Mode 

When display functions mode is enabled the terminal 
operates as follows: 

• In local mode, it displays ASCII control codes and escape 
sequences but does not execute them. For example, if you 
press the ^9 key the terminal displays ^D on the 
screen but does not perform the "cursor left" function. 

• In remote mode, it transmits ASCII control codes and 
escape sequences but does not execute them locally. For 
example, if you press the Hi key the terminal transmits 
an^S but does not perform the "roll up" function. If local 
echo is enabled (ON) then the^cS is also displayed on the 
screen. 

There are two exceptions to the foregoing descriptions: 

1. An'cZ, which disables display functions mode, or'cY, 
which enables display functions mode, is executed but is 
not transmitted or displayed. 

2. A 1 * (or% l r if auto line feed mode is enabled) is executed 
in addition to being transmitted and displayed. 

From the keyboard, you enable and disable display func- 
tions mode using the DISPLAY FUNCTNS key. 

From a program executing in a host computer, you enable 
and disable display functions mode using the following 
escape sequences: 

ENABLE: =cY 
DISABLE: hZ 



Caps Mode 

When caps mode is enabled, all unshifted alphabetic keys 
generate uppercase letters and all shifted alphabetic keys 
generate lowercase letters. This mode is used primarily as 
a typing convenience and only affects the 26 alphabetic 
keys. 

From the keyboard, you enable and disable caps mode 
using the B key. This key alternately enables and dis- 
ables caps mode. The 09 key has no effect if "Caps Lock " in 
terminal configuration is enabled (ON). 

From a program executing in a host computer, you enable 
and disable caps mode using the following escape 
sequences: 

ENABLE: 'ctk 1P 
DISABLE: htk OP 

Once enabled, caps mode remains enabled until explicitly 
disabled, until a hard reset is performed, or until the power 
is turned off. 



Caps Lock Mode 

When caps lock mode is enabled, the terminal generates 
only Teletype-compatible codes: uppercase ASCII (00-5F, 
hex) and DEL (7F, hex). Unshifted alphabetic keys (a-z ) 
generate the codes for their uppercase equivalents, the < , I, 
and > keys generate the codes for [ , \ , and ] (respectively), 
and the * and ~ keys are ignored. 

From the keyboard, you enable and disable caps lock mode 
using the "Caps Lock" field of the terminal configuration 
menu described in Section II. 

From a program executing in a host computer, you enable 
and disable caps lock mode using the following escape 
sequences: 

ENABLE: 'riMC 
DISABLE: ^ik OC 
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At any given time the current state (enabled/disabled) of 
caps lock mode is reflected in the "Caps Lock" field of the 
terminal configuration menu. When you enable or disable 
the mode by altering the menu field from the keyboard and 
then pressing the SAVE CONFIG key, you alter both the 
active and non-volatile memory versions of that field. 
When you enable or disable the mode using the escape 
sequence, however, you only change the active value of the 
"Caps Lock" field in the terminal configuration menu. 

After a hard reset or turning off the power, the terminal 
reverts to the mode specified by the "Caps Loc k " field in the 
terminal configuration menu in non- volatile memory. 



GRAPHICS/NUMERIC KEYPAD 
ON THE HP 2623A 

The graphics functions on the graphics/numeric keypad 
are enabled when the terminal is powered on, after a hard 
reset is performed, or when toggled by the IB QQ keys. 



USER-DEFINABLE KEYS 



• The [GRAPH DSPLY] key toggles the graphics memory 
display on and off. This allows you to view the alpha- 
numeric memory without the graphics memory overlay- 
ing it. 

• The [ALPHA DSPLY] key toggles the alphanumeric 
memory on and off. This allows you to view the graphics 
memory without the alphanumeric memory overlaying 
it. 

• The [GRAPH CURSOR] key toggles the graphics cursor 
on and off. Initially, the cursor is positioned in the lower- 
left corner of the display. 



The H. Q, H. B keys control the position of 
the graphics cursor. Two keys may be pressed to cause 
diagonal movement. 



The [CURSOR FAST] key allows you to position the 
cursor (using the Hi, 69, II, 69 keys simulta- 
neously) at a more rapid rate. 



• The [GRAPH CLEAR] key clears the contents of graph- 
ics memory. 



• The [GRAPH COPY] key initiates a copy of the contents 
of graphics memory to the selected "to" devices (either 
the optional integral printer or the external device con- 
nected to the external printer port). 



You can toggle the graphics and numeric functions under 
program control by sending the following escape 
sequences: 

Enable numeric functions: h i k 

Enable graphics functions: ^*k 1 Q 



The eight function keys ( 69 through 63 ), besides per- 
forming their usual terminal control functions, can be 
defined either locally by the terminal operator or remotely 
by a program executing in a host computer. By "defined" it 
is meant that: 

1. You can assign to each key a string of ASCII alphanu- 
meric characters and/or control codes (such as % or l f). 

2. You can specify each key's operational attribute: 
whether its content is to be executed locally at the 
terminal, transmitted to a host computer, or both. 

3. You can assign to each key an alphanumeric label (up to 
16 characters) which, in user keys mode, is displayed 
across the bottom of the screen. 

When defining a key from the keyboard, the key content 
may include explicit escape sequences (entered using dis- 
play functions mode) that control or modify the terminal's 
operation. 

The definition of each user key may contain up to 80 
characters (alphanumeric characters, ASCII control 
characters, and explicit escape sequence characters). 



Defining Keys Locally 

To define one or more keys from the keyboard, first press 
the GO and B keys simultaneously, or use^j .The user 
keys menu shown in figure 3-2 then appears on the screen. 
Note that the menu in figure 3-2 contains the default 
values for all of the fields. While the menu is displayed on 
the screen, you can reset the entire menu to the default 
values by pressing the DEFAULT VALUES function key 

(6B). 



The menu contains a set of unprotected fields that you 

access using the CO and GD keys. 



For each user key the menu contains four unprotected 
fields: 

ATTRIBUTE FIELD. This one-character field always 
contains an uppercase L , T , or N signifying whether the 
content of the particular user key is to be: 

a. Executed locally only (L). 

b. Transmitted to the host computer only (T). 

c. Treated in the same manner as the alphanumeric 
keys (N), If the terminal is in local mode, the content 
of the key is executed locally. If the terminal is in 
remote mode and local echo is disabled (OFF), the 
content of the key is transmitted to the host com- 

»n. » i ■«-,-. « T f i- 1-.,-. J-fkHmi nAl in i rt n/\tw/\tft THA/ia Qnrt lnpal 

l/ttCTTiT ir Xlttr Mr! lrltltttl IB itl TTflrttrtrt? llMrUt? erttw 1UUM 

echo is enabled (ON), the content of the key is both 
transmitted to the host computer and executed 

locally. 

The alphanumeric keys are disabled when the cursor is 
positioned in this field. You change the content of this 
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KEY 

DEFINITION 

FIELD 



f 1 

f2 

f3 

f4 
^s 
f5 
*t 
f6 
*zu 
f7 
^v 
f8 



ATTRIBUTE 
FIELD 



LABEL 



LABEL 



LABEL 



LABEL 



LABEL 



LABEL 



LABEL 



LABEL 



LABEL 
FIELDS 




Figure 3-2. User Keys Definition Menu and Default User Key Labels 



field by pressing the NEXT CHOICE andPREV I OUS CHOI CE 
keys (IB and flS, respectively). 

TWO LABEL FIELDS. The two eight-character fields 
to the right of the word "LABEL " allow you to supply the 
user key's label. When the terminal is in user keys mode, 
the key labels are displayed from left to right in ascend- 
ing order across the bottom of the screen (each displayed 
key label occupies two lines). The first LABEL field in 
the user keys menu supplies the upper portion of the 
particular key label while the second supplies the lower 
portion. 

KEY DEFINITION FIELD. The entire line (80 
characters) immediately below the attribute and label 
fields is available for specifying the character string 
that is to be displayed, executed, and/or transmitted 
whenever the particular key is physically pressed. 
When entering characters into this field you may use 
display functions mode. 

When entering the label and key definition you may access 
display functions mode by way of the DISPLAY FUNCTNS 
function key (IB). Note that this implementation of 
display functions mode is separate from that which is 
enabled/disabled via the mode selection keys. 



The QB can be used for including % codes (with display 
functions mode enabled) in key definitions. If auto line feed 
mode is also enabled, the QQ key will generate a % l f , 
otherwise it is considered a cursor movement key. 



When the user keys menu is displayed on the screen you 
may use the HI, HI, and Q§ keys for editing the 
content of the label and key definition fields. 

When you are finished defining all the desired keys, press 
the 89 , IB , or GH key (in all three cases the user keys 
menu disappears from the screen). When you press fH , or 
enter ^k , the defined user key labels are displayed across 
the bottom of the screen and the WBM through K9 user 
keys, as defined by you, are enabled. 



Defining Keys Programmatically 

From a program executing in a host computer, you can 
define one or more keys using the following escape se- 
quence format: 



hli 



OttributeXkeyXlabel length) 
<string lengthxlabelxstring) 



where: 



<at t r ibute> 



<key> 

<label length> 
<string length) 



Oa: normal 
1a: local only 
2a: transmit only 
1-8k:f1-f8, 
respectively 
0-1 6d 

0-80L 



(0 is the default) 



(1 is the default) 

(0 is the default) 
(1 is the default) 



(-1 causes field to be erased) 
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<label> = the character sequence for the 
label field 

^ — ♦ .. ; _..*. = (ha ^haraMar cofinan^fi fnr tha 

key definition field 

The <attribute>, <key>, <lobel length>, and <string 
1 eng t h > parameters may appear in any sequence but must 
precede the label and key definition strings. You must use 
an uppercase identifier (A , K , D , or L ) for the final parameter 
and a lowercase identifier (a , k , d , or 1 ) for all preceding 
parameters. Following the parameters, the first through 
16 characters, as designated by <label length>, con- 
stitute the key's label and the next through 80 characters, 
as designated by <striTsg lsngth>, constitute the key's 
definition string. The total number of displayable charac- 
ters (alphanumeric data, ASCII control codes such as% and 
l f, and explicit escape sequence characters) in the label 
string must not exceed 16, and in the definition string must 
not exceed 80. 



Example: Assign LOG-ON as the label and HELLO 
USER. ACCOUNT as the definition for the EM 
user key. The key is to have the attribute "N". 

t»f5lc6d19LL0G-0NHELL0 USER. ACCOUNTS**} B 



After issuing the foregoing-escape sequence from your pro- 
gram to the terminal, the U portion of the user keys 
menu is as follows: 

f5NLABELL0G-0N 
HELLO USER. ACCOUNTS* 

If the transmit only attribute (2) is designated, the particu- 
lar user key will have no effect unless the terminal is in 
remote mode. A transmit only user key may (when subse- 
quently pressed) invoke a block transfer handshake and 
append the appropriate terminator to the string. The 
^tjB sequence turns on the user labels. If this escape se- 
quence is not sent, the labels will not be updated unless 
the ED key is pressed twice. 



Controlling the 

User Keys Menu Programmatically 

From a program executing in a host computer, you can 
display the user keys menu on the screen and remove it 
from the screen using the following escape sequences: 



• You can remove the key labels from the screen entirely 
(this is the equivalent of simultaneously pressing the 



DISPLAY MENU: 
REMOVE MENU: 



^k 



Controlling the 

Function Key Labels Programmatically 

From a program executing in a host computer, you can 
control the function key labels display as follows by using 
escape sequences: 



— l mm i \ 



• You can enable the mode selection keys (this is the equiv- 
alent of pressing the B key). 

• You can enable the user keys (this is the equivalent of 
pressing the ED key). 

• You can "lock" the current set of labels on the screen (i.e., 
disable the Q , B , and ffl keys). 



• You can reenable the 



I , and EH keys. 



The escape sequences are as follows: 



ttjR 

hi j <xx>L<measage> 



^4jC 



Enable the user keys and remove all key 
labels from the screen. 

Enable the mode selection keys. 

Enable the user keys. 

Unlock screen labels. 

Lock screen labels. 

Remove the key labels from the screen 
and display the character string 

<message> (which consists Of <xx> 

characters; where <xx> may be up to 
160 characters). 

Remove your <mesaage> from the 
screen and restore the current key 
labels. 



KEY 



When the terminal is in remote mode, pressing the ID 
key sets pending a block transfer of data from display 
memory to the host computer (in such a case the B3I key 
also locks the keyboard until the resultant data transfer is 
complete). 

The type of handshaking used and precisely what data gets 
transmitted depends on the following factors: 

1. Whether the terminal is in character mode, block line 
mode, or block page mode. 

2. Whether or not the terminal is in format mode. 

3. The settings of the InhHndShk(G>, Inn DC2CH), and 
1 ine/page fields in the terminal configuration menu. 



Table 3-1 summarizes the effect of the 
the possible mode/strap combinations. 



key in each of 
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Table 3-1. 



Key Operation 



CHARACTER MODE 

The cursor is repositioned to column 1. 

All characters through the first subsequent block ter- 
minator or through the end of the line (whichever is 
encountered first) are transmitted to the host computer 
as a block. 

ASCII control codes, video enhancement escape se- 
quences, alternate character set escape sequences, and 
field definition escape sequences are transmitted if 
encountered. 

If the operation is terminated by encountering the end 
of the line, the terminal sends a % (or a % l f if auto line 
feed mode is enabled). The cursor is repositioned to 
column 1 and a line feed is performed if auto line feed 
mode is enabled. 

If the operation is terminated by encountering a block 
terminator, the terminal sends a block terminator fol- 
lowed by a % (or a Si l f if auto line feed mode is enabled). 
The cursor remains positioned immediately following 
the terminator. 



If there is no data to be transmitted, the terminal sends 
a block terminator followed by a % (or a % 1 f if auto line 
feed mode is enabled). 

The type of handshaking used is determined as follows: 
InhHndShk<G> = YES 



InhDC2(H) = NO ■ 



i/S/°l 



Any other combination — > no handshake 



CHARACTER MODE, FORMAT MODE 

If the cursor is within an unprotected field, all charac- 
ters from the current cursor position through the end of 
the field are transmitted to the host computer as a block. 
Otherwise, the terminal searches for the next subse- 
quent unprotected field and transmits the content of 
that field. 

ASCII control codes within the field are transmitted. 

Video enhancement escape sequences, alternate charac- 
ter set escape sequences, and field definition escape 
sequences within the field are NOT transmitted. 

If the operation is terminated by encountering the end 
of the unprotected field, the terminal sends a S« (or a Si 1 ? 
if auto line feed mode is enabled). The cursor remains at 
the first character position after the end of the field. 



If the operation is terminated by encountering a block 
terminator, the terminal sends a block terminator fol- 
lowed by a** (or a% l f if auto line feed mode is enabled). 
The cursor remains positioned immediately following 
the terminator. 

If there is no data to be transmitted, the terminal sends 
a block terminator followed by a % (or a % l f if auto line 
feed mode is enabled). The % that is transmitted has no 
effect on the terminal locally, and the cursor remains 
unmoved. 

The type of handshaking used is determined as follows: 
InhHndShkCG) = YES 



InhDC2(H) = NO - 



iftPi 



Any other combination -> no handshake 



BLOCK LINE MODE 

Block line mode means that Block Mode is on and that 
the 1 i ne/page <D) field in terminal configuration is set 
to "line". 

InhDC2<H) = YES 

The cursor is repositioned to one within the current 
line. All characters through the first subsequent 
block terminator or through the end of the line 
(whichever is encountered first) are then transmit- 
ted to the host computer as a block. 

InhDC2CH> = NO 

The cursor is NOT repositioned. All characters 
through the first subsequent block terminator or 
through the end of the line (whichever is encoun- 
tered first) are transmitted to the host computer as 
a block. 

ASCII control codes, video enhancement escape se- 
quences, alternate character set escape sequences, and 
field definition escape sequences are all transmitted if 
encountered. 

If the operation is terminated by encountering the end 
of the line, the terminal sends a S» (or a% l f if auto line 
feed mode is enabled). The cursor is repositioned to 
column and a line feed is performed if auto line feed 
mode is enabled. 

If the operation is terminated by encountering a block 
terminator, the terminal sends a block terminator fol- 
lowed by a % (or a % l f if auto line feed mode is enabled). 



The cursor remains positioned immediately following 
the terminator. 
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Table 3-1. 



Key Operation (Continued) 



If there is no data to transmit, a block terminator fol- 
lowed by a S* or Si "r is transmitted. The cursor is not 
moved. 

The type of handshaking used is determined as follows: 
InhHndShKGJis ignored 



InhDC2(H) = NO - 
InhDC2(H) = YES 



■ no handshake 



BLOCK LINE MODE, FORMAT MODE 

Block line mode means that Block Mode is on and the 
line/page (D) field in terminal configuration is set 
to "line". 

ASCII control codes within the field are transmitted. 

Video enhancement escape sequences, alternate charac- 
ter set escape sequences, and field definition escape 
sequences within the field are NOT transmitted. 

If the operation is terminated by encountering the end 
of the unprotected field, the terminal sends aS» (or a % l f 
if auto line feed mode is enabled). The cursor remains 
positioned at the end of the field. 

If the operation is terminated by encountering a block 
terminator, the terminal sends a block terminator fol- 
lowed by a Si (or a % l f if auto line feed mode is enabled) . 
The cursor remains positioned immediately following 
the terminator. 

If there is no data to be transmitted, the terminal sends 
a block terminator followed by a Si (or a St l f if auto line 
feed mode is enabled). The S« that is transmitted has no 
effect on the terminal locally, and the cursor remains 
unmoved. 

The type of handshaking used is determined as follows: 
InhHndShlcCG) (ignored) 
InhDC2(H> =N0^°i/^/ D i 
I nh DC2(H) = YES -» no handshake 



BLOCK PAGE MODE 

Block page mode means that Block Mode is on and the 
line/page (D) field in terminal configuration is set 
to "line". 

InhDC2(H) = YES 

The cursor is repositioned to the "home up" posi- 
tion. All characters through the first subsequent 
block terminator or through the end of display 



memory (whichever is encountered first) are trans- 
mitted to the host computer as a series of blocks, 
each block corresponding to one line in display 
memory. 

InhDC2(H) = NO 

The cursor is NOT repositioned. All characters from 
the cursor position through the first subsequent 
vi\j\srL i>sriniii3L-0r or i/urougn nic siiu Oi *j.isp±3.y 
memory (whichever is encountered first) are trans- 
mitted to the host computer as a series of blocks. 
Each block corresponds to one line in display 
memory. 



ASCII control codes, video enhancement escape se- 
quences, alternate character set escape sequences, and 
field definition escape sequences are all transmitted if 
encountered. 



After each line (except the final one) the terminal sends 
a Si l f . If the operation is terminated by encountering the 
end of display memory, the terminal sends a Si l f fol- 
lowed by a block terminator after the last line. If the 
operation is terminated by encountering a block ter- 
minator, the terminal sends only a block terminator 
after the last line. 



If there is no data to be transmitted, the terminal sends 
only a block terminator. 

The type of handshaking used is determined as follows: 
InhHndShKG) (ignored) 
InhDC2CH) = ND^ D i/^/ D , 
Inh DC2<H) = YES -* no handshake 



BLOCK PAGE MODE, FORMAT MODE 

InhDC2CH) = YES 

The cursor is repositioned to the "home up" posi- 
tion. All unprotected characters through the first 
subsequent block terminator or through the end of 
display memory (whichever is encountered first) 
are transmitted to the host computer as a series of 
blocks. Each block corresponds to one unprotected 
field. 

InhDC2(H) = NO 

The cursor is NOT repositioned. All unprotected 
characters through the first subsequent block ter- 
minator or through the end of display memory 
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Table 3-1. 



Key Operation (Continued) 



(whichever is encountered first) are transmitted to 
the host computer as a series of blocks. Each block 
corresponds to one unprotected field. 

ASCII control codes within the fields are transmitted. 

Video enhancement escape sequences, alternate charac- 
ter set escape sequences, and field definition escape 
sequences within the fields are NOT transmitted. 

After each field (except the final one), the terminal 
sends a field separator. After the final field, the termi- 
nal sends a block terminator. 

If the end of display memory is encountered before locat- 
ing an unprotected field, the terminal merely sends a 
block terminator. 

The type of handshaking used is determined as follows: 
InhHndShkCG) (ignored) 
InhDC2(H) = NO -h> °i/°i/°i 
I nh DC2(H) = YES -»• no handshake 



MODIFY MODE 

Note that modify line and modify all modes are func- 
tional only when the terminal is configured for charac- 
ter mode operation. When either block mode or format 
mode is enabled, the Bffli key operates as described for 
block mode earlier in this table. 

In modify mode, the cursor is repositioned as follows: 

1. To the logical start-of-text pointer; or 

2. To the designated start column (Start Col) if there is 
no logical start-of-text pointer. 



For more information on the logical start-of-text pointer 
and start column, refer to Table 2-1, "Terminal Configu- 
ration Menu Fields" in section II. 



All characters through the first subsequent block ter- 
minator or through the end of the line (whichever is 
encountered first) are transmitted to the host computer 
as a block. 



ASCII control codes, video enhancement escape se- 
quences, alternate character set escape sequences, and 
field definition escape sequences are all transmitted if 
encountered. 



If the operation is terminated by encountering the end 
of the line, the terminal sends a% (or a % l f if auto line 
feed mode is enabled). If Loco 1 Echo = OFF , the cursor is 
repositioned to the column at which the transmission 
began, otherwise the cursor is repositioned to Column 1. 
A line feed is performed if auto line feed mode is enabled. 



If the operation is terminated by encountering a block 
terminator, the terminal sends a block terminator fol- 
lowed by a** (or a** l f if auto line feed mode is enabled). 



The cursor remains positioned immediately following 
the terminator. 



The type of handshaking used is determined as follows: 
InhHndShkCG) is ignored 



InhDC2(H) 
InhDC2CH) 



N0- 
YES- 



no handshake 



SEND DISPLAY frd) 

From a program executing in a host computer, you can 
trigger a block transfer of data from display memory to the 
host computer by issuing the following escape sequence: 

*cd 

This escape sequence is only responded to when received 
over a datacomm line; it is ignored if entered through the 
keyboard or issued from a user key (unless block mode is 
enabled). With the following two exceptions, the resultant 
data transfer is performed as though the BSB3S key had 
been pressed: 



1. The cursor is NOT repositioned. The data transfer al- 
ways begins at the current cursor position. 

2. The type of handshaking used is determined as follows: 

InhHndShkCG) = NO -» °i handshake 
InhHndShk(G) = YES 



InhDC2CH) = NO ■ 



k/V 



InhHndShkCG) = YES 

Inh DC2CH) = YES -» no handshake 
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The^d sequence also temporarily disables the keyboard so 
that the BBI key cannot be used until the current data 






an l 
quer 



key data transfer is in progress, the escape se- 
ze is ignored. 



Note that an ^d sequence resets the "block trigger 
received" flag. This means, for example, that if you are 
using the D i handshake and the terminal receives a °i fol- 
lowed by the'cd, it "forgets" that a block trigger was just 
received and thus will NOT send the data immediately. The 
terminal must receive another D i before it will start the 
data transfer. 

The amount of data transferred depends on the following 
terminal settings: page/ line field in terminal configura- 
tion, and whether Block Mode, Modify All, or Line Modify 
is enabled. For more detailed information, refer to Table 
3-1 "BQ Key Operation" in this section. 



ENABLE/DISABLE KEYBOARD 

You can enable and disable the terminal's keyboard by 
executing escape sequences. When the keyboard is disabled 
all keys EXCEPT the following are ignored: 



The escape sequences for enabling and disabling the 
keyboard are as follows: 

ENABLE: ^b 
DISABLE: ^c 

Once disabled, the keyboard remains disabled until ex- 
plicitly enabled, until a soft or hard reset is performed, or 
until the power is turned off. 



SOFT RESET 

A soft reset does the following: 

1. Rings the terminal's bell. 

2. Halts any device operations currently in progress. 

3. Enables the keyboard (if disabled). 

4. Clears any existing error conditions and removes the 
error message display (if present) from the bottom of 
the screen. 

5. Disables display functions mode (if enabled). 

6. Halts any datacomm transfers currently in progress, 
clears the datacomm buffers. 

7. Resets the integral printer, if present. 

8. Turns off record mode, if on. 



The data on the screen, all terminal operating modes 
(except display functions mode), and all active configura- 

fiAvs TvovotviQtnrp a to nnnnanrfan 
biun pax <xii.±s5 utix u <X± C uuutuug^u. 



From the keyboard, you perform a soft reset by pressing the 

1^9 key. 

From a program executing in a host computer, you perform 
a soft reset using the following escape sequence: 

^9 



HARD RESET 

A hard reset has the same effect as turning the terminal's 
power off and then back on except that the power-on self- 
test is not performed. 

A hard reset does the following: 

1. Rings the terminal's bell. 

2. Halts any device operations currently in progress. 

3. Enables the keyboard (if disabled). 

4. Clears all of alphanumeric memory. 

5. Clears any existing error conditions and removes the 
error message display (if present) from the bottom of the 
screen. 

6. Halts any datacomm transfers currently in progress, 
clears the datacomm buffer, and reinitializes the 
datacomm port according to the appropriate power-on 
datacomm configuration parameters. 

7. Resets the terminal configuration menu parameters to 
values saved in non-volatile memory or to their default 
power-on values. 

8. Resets certain operating modes and parameters as 
follows: 

Disables display functions mode, caps mode, report 
mode, metric mode, data logging, and modify line. 
Resets the left margin to column 1. 
Resets the right margin to column 80. 
Turns off the "insert character" function edit. 
Resets the integral printer, if present. 
Resets the User Keys to default values. 
Resets record mode. 

9. Resets certain operating modes in the HP 2623 A: 

Turns on alphanumeric display. 

Turns on graphics display. 

Clears graphfcsmeTfrioFy. 

Turns off graphics cursor. 

Enables graphics fucntions of the graphics/numeric 

keypad. 

From the keyboard, you perform a hard reset by simulta- 
neously pressing the BB > 60 an ^ GS9 keys. 
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From a program executing in a host computer, you perform 
a hard reset using the following escape sequence: 

^E 



BREAK 



WAIT 

From a user key or from a program executing in a host 
computer, you can cause the terminal to pause for approxi- 
mately 1 second using the following escape sequence: 

h9 



Pressing the EEI key transmits a 200 ms space on the 
asynchronous data communications line, or sets the sec- 
ondary channel low for 200 ms (depending on whether the 
terminal is in transmit or receive state). This serves as a 
"break" signal to interrupt computer operation. 



BELL 

The keyboard includes an embedded speaker for sounding 
an audible tone in response to the ASCII Bell (<BELL>) 
control code and for alerting the terminal operator when 
certain error conditions occur. 

From the keyboard, you generate the Bell code by simulta- 
neously pressing the Q3 and Q keys. 

From a program executing in a host computer, you trigger 
the bell tone by transmitting an ASCII Bell control code 
(decimal 7). 



Multiple uses of this escape sequence in succession can be 
used to obtain virtually any desired time delay. 

Note that while an ^S is in effect, the cursor disappears 
from the screen, the keyboard is locked, and the passing of 
data from the datacomm firmware to display memory is 
inhibited. 

For example, if you want to sound the bell tone twice in 
succession with a two-second delay between tones, you 
could do so using the following control sequence: 
<BELL> E c* E c*<BELL> 



MODEM DISCONNECT 

You can direct the terminal to "hang up" the modem by 
sending an^f . The terminal accomplishes the modem dis- 
connect by lowering theTR/CD (Terminal Ready) line for 2 
seconds. 
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Turn offscreen display except for softkey labels. 



This section discusses the alphanumeric display control of 
the terminal. The graphics display control of the HP 2623A 
is discussed in Section X. 

The display portion of the terminal consists of a display 
screen and display memory. The display cursor (a blinking 
underscore mark on the screen) indicates where the next 
character entered will appear. As you enter characters, 
each is displayed at the cursor position, the ASCII code for 
the character is recorded at the associated position in dis- 
play memory, and the cursor moves to the next character 
position on the screen. As the screen becomes full, newly 
entered data causes existing lines to be forced off the 
screen. Data lines forced off the screen are still maintained 
in display memory and can subsequently be moved back 
onto the screen. 

You can perform the following display control operations 
either locally from the keyboard or remotely from a pro- 
gram executing in a host computer: 

• Move the cursor up, down, left, or right on the screen. 

• Move the displayed data up or down in relation to the 
current cursor position. When a roll operation forces 
data off the top or bottom edge of the screen, additional 
data rolls onto the screen at the opposite edge from dis- 
play memory. 

• Change the content of the screen to the next or previous 
"page" of data in display memory. (A page consists of 24 
lines.) 

• Set or clear a left and right margin. 

• Set or clear one or more tab stop positions. 

• Move the cursor forward to the next tab stop position or 
backward to the preceding tab stop position. 

• Enable or disable the inverse video, half bright, under- 
line, and blinking, display enhancements. 

• Change from one character set to another (Roman or 
Line Drawing, if present). 

In addition, you can do the following screen edit operations 
either locally or remotely: 

• Delete all characters from the current cursor position 
through the end of display memory. 

• Delete the line containing the cursor (subsequent lines 
are rolled up). 

• Change the line containing the cursor to all blanks. 



• Delete the character at the current cursor position. 

• Insert a blank line immediately preceding (above) the 
line currently containing the cursor. 

• Enable or disable "insert character" mode. When this 
editing mode is enabled, succeeding characters entered 
through the keyboard or received from the host computer 
are inserted to the left of the character at the current 
cursor position. 



CURSOR CONTROL 

The following topics describe how to alter the cursor/data 
relationship either manually by using the cursor control 
keys or programmatically by using escape sequences. 



Home Up 

Pressing the K9 key moves the cursor to the left margin 
in the top row of the screen and rolls the text in display 
memory down as far as possible so that the first line in 
display memory appears in the top row of the screen. 

When format mode is enabled, the KB key also rolls the 
text down as far as possible but leaves the cursor positioned 
at the beginning of the first unprotected field. If no fields 
have been defined, the cursor will appear at the first 
column of the first row on the screen. 

To perform this function programmatically, use the follow- 
ing escape sequence: 

When memory lock is enabled, the S3 key rolls the text 
down as far as possible below the locked area of the screen, 
instead of below the top of the screen, and leaves the cursor 
positioned at the beginning of the first unlocked row on the 
screen. When both format mode and memory lock are ac- 
tive simultaneously, the cursor will go to the first unpro- 
tected field on the screen (including the locked area), after 
rolling all the text down. 



NOTE 

If memory lock is on and the cursor is 
within the locked area, SB will cause 
the cursor to go down to the first charac- 
ter of the first line of text under the 
locked area, after rolling the text down. 
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Home Down 



Pressing the QB and B keys moves the cursor to the 
left margin in the bottom line of the screen and rolls the 
text in display memory up as far as possible so that the last 
line in display memory appears immediately above the 
cursor position. 

To perform this function programmatically, use the follow- 
ing escape sequence: 

'cF 



Move Cursor Up 

Each time you press the O key, the cursor moves up- 
ward one row in the current column position. If you hold 
the key down, the cursor movement continues row-by-row 
until the key is released. When the cursor is in the top row 
of the screen, pressing this key moves the cursor to the 
same column position in the bottom row of the screen. 

To perform this function programmatically, use the follow- 
ing escape sequence: 



Move Cursor Down 

Each time you press the key, the cursor moves 
downward one row in the current column position. If you 
hold the key down, the cursor movement continues row-by- 
row until the key is released. When the cursor is in the 
bottom row of the screen, pressing this key moves the 
cursor to the same column position in the top row of the 
screen. 

To perform this function programmatically, use the follow- 
ing escape sequence: 



Move Cursor Right 

Each time you press the Ei key, the cursor moves one 
column to the right in the current screen row. If you hold 



the key down, the cursor movement continues column-by- 
column until the key is released. 

This function is performed without regard for existing mar- 
gins. When the cursor reaches the rightmost column of the 
screen, pressing this key moves the cursor to the leftmost 
column in the next lower row (from the rightmost column 
in the bottom row of the screen, the cursor moves to the 
leftmost column in the top row of the screen). 

To perform this function programmatically, use the follow- 
ing escape sequence: 

■to 



Move Cursor Left 

Each time you press the KB key, the cursor moves one 
column to the left in the current screen row. If you hold the 
key down, the cursor movement continues column-by- 
column until the key is released. 

This function is performed without regard for existing mar- 
gins. When the cursor reaches the leftmost column of the 
screen, pressing this key moves the cursor to the rightmost 
column in the next higher row (from the leftmost column in 
the top row of the screen, the cursor moves to the rightmost 
column in the bottom row of the screen). 

To perform this function programmatically, use the follow- 
ing escape sequence: 



Roll Text Up 

Each time you press the HI key, the text in display 
memory rolls up one row on the screen. The top row rolls off 
the screen, the remaining data rolls up one line on the 
screen, and a new line of data rolls from display memory 
into the bottom line of the screen. If you hold this key down, 
the text continues to roll upward until you release the key 
or until the final line of data in display memory appears in 
the top row of the screen. In the latter case, pressing or 
continuing to hold down the key has no further effect. The 
"roll up" function is illustrated in figure 4-1A. 
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Figure 4-1. The "Roll" Data Functions 
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In the configuration and user softkey definition menus, 
this key is disabled. In memory lock mode, the unlocked 
text rolls behind the locked text, as if the bottom line of the 
locked text is the top of the screen. 

To perform this function programmatically, use the follow- 
ing escape sequence: 



Roll Text Down 

Each time you press the B key, the text in display 
memory rolls down one row on the screen. The bottom row 
rolls off the screen, the remaining data rolls down one line 
on the screen, and a new line of data rolls from display 
memory into the top line of the screen. If you hold this key 
down, the text continues to roll downward until you release 
the key or until the first line of data in display memory 
appears in the top row of the screen. In the latter case, 
pressing or continuing to hold down the key has no further 
effect. The "roll down" function is illustrated in figure 4- IB. 



Next Page/Previous Page 

Tlio rlaf a in il-iarJav momnr-u fan Ko arvaceorH Mier»l«vc»H nn 

the screen) in blocks that are known as "pages". A page 
consists of 24 lines of data. The current page is that se- 
quence of lines which appears on the screen at any given 
time. The previous page is the preceding 24 lines in display 
memory. The next page is the succeeding 24 lines in display 
memory. 

The concept of display "pages" is illustrated in figure 4-2. 

Pressing the 68 key rolls the text in display memory up so 
that the next page of data replaces the current page on the 
screen. If you hold the key down, the operation is re- 
peated so the final line in display memory appears in the 
top line of the screen. 

In the configuration and user softkey definition menus, 
this key is disabled. 

To perform the "next page" function programmatically, use 
the following escape sequence: 



In the configuration and user softkey definition menus, 
this key is disabled. In memory lock mode, the unlocked 
text rolls behind the locked text, as if the bottom line of the 
locked text is the top of the screen. The cursor position 
relative to the screen remains unchanged after this 
operation. 

To perform this function programmatically, use the follow- 
ing escape sequence: 

tT 



Pressing the Bkey rolls the text in display memory down 
so that the previous page of data replaces the current page 
on the screen. If you hold the key down, the operation is 
repeated so the first line in display memory appears in 
the top line of the screen. 

In the configuration and user softkey definition menus, 
this key is disabled. 

To perform the "previous page" function programmatically, 
use the following escape sequence: 

*cV 
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Figure 4-2. Previous Page and Next Page Concepts 
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At the completion of the "next page" or "previous page" 
function, the cursor is positioned at the left margin in the 
top line of the screen. 

If format mode is on, the cursor will go to the first unpro- 
tected field on the new page. 



MEMORY ADDRESSING SCHEME 

Display memory positions can be addressed using absolute 
or relative coordinate values. Display memory is made up 
of 80 columns (0-79) and 48 lines (0-47). There can be as 
many as 48 lines of 80 characters (2 screens). The amount of 
memory in the terminal can be determined from byte of 
the primary terminal status (refer to Section VII). The 
types of addressing available are: 

• Absolute 

• Screen Relative 

• Cursor Relative 

ROW ADDRESSING. Figure 4-3 illustrates the way the 
three types of addressing affect row or line numbers. The 
cursor is shown positioned in the fourth row on the screen. 
Screen row is currently at row 6 of display memory. In 
order to reposition the cursor to the first line of the screen 
the following three destination rows could be used: 

a. Absolute: row 6 

b. Screen Relative: row 

c. Cursor Relative: row -3 



Whenever the row or column addresses exceed those avail- 
able, the largest possible value is substituted. In screen 
relative addressing, the cursor cannot be moved to a row 
position that is not currently displayed. For example, in 
figure 4-3c a relative row address of -10 would cause the 
cursor to be positioned at the top of the current screen 
(relative row -3). Column positions are limited to the 
available screen positions (0 to 79 in figure 4-4a and -5 to 
74 in figure 4-4b). The cursor cannot be wrapped around 
from column to column 79 by specifying large negative 
values for relative column positions. 

Cursor Sensing 

The current position of the screen cursor can be sensed. The 
position returned can be the absolute position in display 
memory or the location relative to the current screen posi- 
tion. (Absolute and relative addresses are discussed under 
Cursor Addressing.) 

Absolute Sensing ha 

Example: The cursor is at column 20, row 40. 
computer: ^a 
terminal: *cta 020c 040R 

Relative Sensing h* 

Example: The cursor is again at column 20, row 40, but 
screen row begins at row 35 of display memory, 
computer: h* 
terminal: ^*a 020c 005Y 



COLUMN ADDRESSING. Column addressing is ac- 
complished in a manner similar to row addressing. There is 
no difference between screen and cursor relative column 
addressing. Figure 4-4 illustrates the difference between 
absolute and relative addressing. The cursor is shown in 
column 5. 



Cursor Positioning 

The cursor can be positioned directly by giving memory or 
screen coordinates, or by sending the escape codes for any of 
the keyboard cursor positioning operations. 






a.) Absolute: row 6 



b.) Screen Relative: row 



c.) Cursor Relative: row -3 



Figure 4-3. Row Addressing 
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Figure 4-4. Column Addressing 



Absolute Addressing 

You can specify the location of any character within display 
memory by supplying absolute row and column coor- 
dinates. (Note that this function is disabled when memory 
lock mode is on.) To move the cursor to another character 
position using absolute addressing, use any of the following 
escape sequences: 

hia <column number > c <rownumber> R 

^ta <row number > r (column number) C 

hia <column number) C 

hi* <row number > R 

where: 

<column number) is a decimal number (0-79) specifying the 
column coordinate (within display 
memory) of the character at which you 
want the cursor positioned. Zero specifies 
the first (leftmost) column in display 
memory, 79 the rightmost column. 
<row number> is a decimal number (0-47) specifying the 
row coordinate (within display memory) of 
the character at which you want the cursor 
positioned. Zero specifies the first (top) 
row in display memory, 47 specifies the 
last. 



Screen Relative Addressing 

To move the cursor to any character position on the screen, 
use any of the following escape sequences: 

*c6a <column number) c <row number) Y 

^*a <row number) y <column number) C 

hta <column number) C 

^*a <row number) Y 



where: 

(column number) 

<row number) 



is a decimal number specifying the screen 
column to which you wish to move the 
cursor. Zero specifies the leftmost column, 
is a decimal number specifying the screen 
row (0-23) to which you wish to move the 
cursor. Zero specifies the top row of the 
screen; 23 specifies the bottom row. 



When using the above escape sequences, the data on the 
screen always remains unchanged. 



If you specify only a <column number) , the cursor remains 
in the current row. Similarly, if you specify only a <row 
number) , the cursor remains in the current column. 



Example: The following escape sequence moves the cursor 
to the 20th column of the 7th row on the screen: 
^taSylSC 



When using the above escape sequences, the data visible on 
the screen will (if necessary) be rolled up or down in order to 
position the cursor at the specified data character. The 
cursor and data movement will occur as follows: 



• If a specified character position lies within the bound- 
aries of the screen, the cursor moves to that position and 
the data on the screen remains unchanged. 

• If the absolute row coordinate is less than that of the top 
line currently visible on the screen, the cursor moves to 
the specified column in the top row of the screen and the 
text rolls downward until the specified row appears in 
the top line of the screen. 

• If the absolute row coordinate exceeds that of the bottom 
line currently visible on the screen, the cursor moves 
to the specified column in the bottom row of the screen 
and the text rolls upward until the specified row appears 
in the bottom line of the screen. 



If you specify only a <column number), the cursor remains 
in the current row. Similarly, if you specify only a <row 
number) , the cursor remains in the current column. 

Example: The following escape sequence moves the cursor 
(and rolls the text if neccessary) so that it is 
positioned at the character residing in the 60th 
column of the 27th row in display memory: 
^*a 26r 59C 
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Cursor Relative Addressing 

You can specify the location of any character within display 
memory by supplying row and column coordinates that are 
relative to the current cursor position. (Note that this 
function is disabled when memory lock mode is on.) To 
move the cursor to another character position using cursor 
relative addressing, use any of the following escape se- 
quences: 

^ia +/- <columTi number > c ♦/- <row number> R 

^ia +/- <row number > r +/- <column number > C 

'eta + /- <column number> C 

^ia +/- <row number> R 



where: 

<column number > 



<row number > 



is a decimal number specifying the relative 
column to which you wish to move the 
cursor. A positive number specifies how 
many columns to the right you wish to 
move the cursor; a negative number 
specifies how many columns to the left. 

is a decimal number specifying the relative 
row to which you wish to move the cursor. A 
positive number specifies how many rows 
down you wish to move the cursor; a nega- 
tive number specifies how many rows 
upward. 



When using the preceding escape sequences, the data will 
(if necessary) be rolled up or down in order to position the 
cursor at the specified data character. The cursor and data 
movement will occur as follows: 

• If a specified character position lies within the bound- 
aries of the screen, the cursor moves to that position and 
the data on the screen remains unchanged. 

• If the specified cursor relative row precedes the top line 
currently visible on the screen, the cursor moves to the 
specified column in the top row of the screen and the text 
rolls downward until the specified row appears in the top 
line of the screen. 

• If the specified cursor relative row follows the bottom 
line currently visible on the screen, the cursor moves to 
the specified column in the bottom row of the screen 
and the text rolls upward until the specified row appears 
in the bottom line of the screen. 



Combining Absolute 
And Relative Addressing 

You may use a combination of screen relative, absolute and 
cursor relative addressing within a single escape sequence. 

Example: Move the cursor (and roll the text if necessary) 
so that it is positioned at the character residing 
in the 70th column of the 18th row below the 
current cursor position. 
^:*a69c +18R 

Example: Move the cursor so that it is positioned at the 
character residing 15 columns to the left of the 
current cursor position in the 4th row currently 
visible on the screen. 

^la-IScSY 

Example: Move the cursor (and roll the text up or down if 
necessary) so that it is positioned at the charac- 
ter residing in the 10th column of absolute row 
48 in display memory. 
't&aSc 47R 



EDIT OPERATIONS 

You can edit data displayed on the screen by simply over- 
striking the old data. In addition, the terminal provides the 
following edit functions which can be enabled and disabled 
either manually by using the edit control keys or program- 
matically by using escape sequences: 

• Insert Line. 

• Delete Line. 

• Insert Character. 

• Delete Character. 

• Clear Display. 

• Clear Line. 

Insert Line 



If you specify only a <column number> the cursor remains 
in the current row. Similarly, if you specify only a <row 
number > the cursor remains in the current column. 



Example: The following escape sequence moves the cursor 
(and rolls the text if necessary) so that it is 
positioned at the character residing 15 columns 
to the right and 25 rows above the current cur- 
sor position within display memory: 
hia +15c -25R 



When you use the insert line edit function, the text line 
containing the cursor and all text lines below it roll 
downward one line, a blank line is inserted in the screen 
row containing the cursor, and the cursor moves to the left 
margin of the blank line. Note that when memory lock 
mode is active, inserting a line within the locked area of the 
screen does not change the size of the locked area. 



From the keyboard, each time you press the HI key the 
terminal inserts one blank line. If you hold the key down, 
the terminal continues to insert blank lines until the key is 
released. 
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This edit function is disabled in format mode, and is dis- 
abled in the configuration and user softkeys definition 



NOTE 

When display memory (48 rows) is full, 
inserting a line will cause data to be lost. 
The first line in display memory will al- 
ways be the one to be released unless it 
happens to be on the screen, in which case 
the last line in display memory will be 
released. 



This edit function is meant to be used within that portion of 
the screen delineated by the left and right margins. If you 

rwQitinTl fV»o pnronr frt +\\a ltxft- nffVtn loft- maririn +Vi*> i-r*e,sn«*- 

^.vu.v^vu v**v VMxOvX m U1U XV.XU \^X UUU X^.X It X I I fl X gltl, IfXXC 111£]C1 Lj 

character function works as described above. If you posi- 

--«*-- -— ^ — — — ->«-. "vj- ^^-.«. vuv j. ^g*^.w j..u.u.i.£ > j..l.i, xxxs «iC v Cx, *jj.iC xxx - 

sert character function affects those characters between 
the current cursor position and the right boundary of the 
screen. In such a case, when the cursor reaches the right 
boundary of the screen, it moves to the left margin in the 
next lower line and the insert character function continues 
from that point as described in the first paragraph above. 

The movement of existing characters during an "insert 
character" editing operation is illustrated in figure 4-5. 



From a program executing in a host computer, you insert a 
blank line at the current cursor position using the follow- 
ing escape sequence: 



Delete Line 



When format mode is off, any unprotected, alternate char- 
acter set, and/or video enhancement fields to the right of 
the cursor move to the right with the displayable charac- 
ters. If the cursor is positioned within any such field the 
insert character function extends the range of the field by 
one position for each character inserted. Block terminators 
at or to the right of the cursor position move to the right 
along with the displayable characters. 



When you use the delete line edit function, the text line 
containing the cursor is deleted from display memory, all 
text lines below it roll upward one row, and the cursor 
moves to the left margin. Note that when memory lock 
mode is active, deleting a line within the locked area does 
not change the size of the locked area. 



From the keyboard, each time you press the 1M1 key the 
terminal deletes one line of text. If you hold the key down, 
the terminal continues to delete text lines until the key is 
released or until there are no subsequent text lines remain- 
ing in display memory. In the latter case, pressing or con- 
tinuing to hold down this key has no further effect. 



When format mode is on and the cursor is positioned within 
an unprotected field, the insert character function affects 
only those characters from the cursor position through the 
end of the current subfield. Block terminators are treated 
the same as when format mode is off. If the cursor is not 
within an unprotected field, it automatically moves to the 
first character position of the next subsequent unprotected 
field when the first character is inserted. 

In the user softkeys definition menu, insert character acts 
the same as in format mode; insert character is disabled in 
a configuration menu. 



This edit function is disabled in format mode, and is 
disabled in the configuration and user softkeys definition 
menus. 

From a program executing in a host computer, you delete 
the text line at the current cursor position using the follow- 
ing escape sequence: 



Insert Character 

When the insert character editing function is enabled, 
characters entered through the keyboard or received from 
the host computer are inserted into display memory at the 
cursor ■ pdsitiohT ^acfi "tTme a. "cliaYacterTs" lnseftBcT, 'ffie~ 
cursor and all characters from the current cursor position 
through the right margin move one column to the right. 
Characters that are forced over the right margin are lost. 
When the cursor reaches the right margin, it moves to the 
left margin in the next lower line and the insert character 
function continues from that point. 



LEFT 
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Figure 4-5. Character Insert with Margins 
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From the keyboard, you enable and disable the insert char- 
acter editing function using the H9 key. When enabled, 
the characters "I C are displayed in the status line at the 
bottom of the screen. 



From a program executing in a host computer, you enable 
and disable the insert character editing function using the 
following escape sequences: 

ENABLE: \Q 
DISABLE: tR 



When format mode is off, any unprotected, alternate 
character set, and/or video enhancement fields to the right 
of the cursor move to the left with the displayable charac- 
ters. If the cursor is positioned within any such field, the 
delete character function shortens the range of the field by 
one position for each character deleted. Deleting the first 
character position of an unprotected field changes the rest 
of the field to protected. Deleting characters at the start of, 
or within, a video enhancement and/or alternate character 
set field does NOT alter the characteristics of the rest of the 
field. Block terminators to the right of the cursor move to 
the left along with the displayable characters and are 
deleted if they are at the cursor position when this function 
is executed. 



Delete Character 

When you use the delete character edit function, the cursor 
remains stationary, the character at the cursor position is 
deleted, all characters between the cursor and the right 
margin move left one column, and a blank moves into the 
line from the right margin. 

This edit function is meant to be used within that portion of 
the screen delineated by the left and right margins. If you 
position the cursor to the left of the left margin, the delete 
character function works as described above. If you posi- 
tion the cursor beyond the right margin, however, the 
delete character function affects those characters 
from the current cursor position through the right bound- 
ary of the screen. 

The movement of existing characters during a "delete char- 
acter" editing operation is illustrated in figure 4-6. 



When format mode is on and the cursor is positioned within 
an unprotected field, this function affects only those 
characters from the cursor position through the end of the 
current subfield. If the subfield definition also includes a 
video enhancement and/or an alternate character set, 
those characteristics are NOT altered by the delete charac- 
ter function. Block terminators are treated the same as 
when format mode is off. If the cursor is not within a 
protected field, the delete character function has no effect. 

In the user softkeys definition menu, delete character 
acts the same as in format mode; delete character is dis- 
abled in a configuration menu. 



From the keyboard, each time you press the EH key the 
terminal deletes one character. If you hold the key down, 
the terminal continues to delete characters until either the 
key is released or there are no non-blank characters be- 
tween the cursor position and the right margin. In the 
latter case, pressing or continuing to hold down this key 
has no further effect. 
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Figure 4-6. Character Delete with Margins 



From a program executing in a host computer, you delete 
the character at the current cursor position using the 
following escape sequence: 



Clear Display 

When format mode is off, pressing the B key deletes all 
displaying and non-displaying characters from the current 
cursor position through the end of display memory. 

When format mode is on, pressing the 9 key deletes all 
unprotected displaying and non-displaying characters, all 
unprotected video enhancements, and any unprotected line 
drawing characters from the current cursor position 
through the end of display memory. 

This key is disabled in the user softkeys definition and 
configuration menus. 

To perform this function programmatically, use the follow- 
ing escape sequence: 
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Clear Line 

When format mode is off, pressing the H key deletes all 
displaying and non-displaying characters from the current 
cursor position through the end of the current line. 

When format mode is on and the cursor is positioned within 
an unprotected field, pressing the ffi key deletes all dis- 
playing and non-displaying characters and all unprotected 
video enhancements from the current cursor position 
through the end of the current field. If the cursor is not 
within an unprotected field, the gil key has no effect. 

In the user softkeys definition menu, clear line acts the 
same as in format mode; clear line is disabled in a configu- 
ration menu. 

To perform this function programmatically, use the follow- 
ing escape sequence: 



SETTING AND CLEARING MARGINS 

You can redefine the left and/or right margin. These 
margins affect the cursor positioning for certain functions 
(such as carriage return, home up, home down, etc.) and 
establish operational bounds for the insert character and 
delete character functions. In addition, the left margin is 
always an implicit tab stop. Data to the left of the left 
margin or to the right of the right margin is still accessible. 
Data transfers from display memory to a host computer or 
to a printer are performed without regard to margins. 
Format mode, when enabled, clears the margins, creating 
an 80 character line (1-80). 

When you are entering data through the keyboard and the 
cursor reaches the right margin, it automatically moves to 
the left margin in the next lower line (note that this operat- 
ing characteristic can be disabled through the use of the 
"InhEolWrp" terminal configuration parameter; refer to 
Section II). When you press QQ, the cursor moves to the 
left margin in the current line if auto line feed mode is 
disabled or to the left margin in the next lower line if auto 
line feed mode is enabled. 

When data is being received from a host computer, it enters 
display memory only within the defined margins. When 
the cursor reaches the right margin, it automatically 
moves to the left margin in the next lower line (as men- 
tioned above, this operating characteristic can be disabled 
through the use of the "I nhEolWrp" configuration parame- 
ter). When an ASCII S» control code is received, the cursor 
always moves to the left margin in the current line regard- 
less of whether or not auto line feed mode is enabled. 

From the keyboard, you set and clear the margins using the 
margins/tab/col set of function keys. To get to that set, 
use the following keystroke sequence: 



Cf 2 ] 



This changes the function key labels to the following: 

[f1! [f2] [f3] [f41 



[f5! Cf6] Cf?l tfB] 



To set the left or right margin, move the cursor to the 
desired column and then press the appropriate function 
key ( BB or BS ). To reset the left margin to column 1 
and the right margin to column 80, press BB ■ 

If you attempt to set either margin incorrectly with rela- 
tion to the other (e.g., the right margin to the left of the left 
margin), the terminal rejects it with an audible "beep". 

From a program executing in a host computer, you set and 
clear the margins using the following escape sequences: 



SET LEFT MARGIN 

SET RIGHT MARGIN 

CLEAR ALL MARGINS: 



^4 
^9 



The first two escape sequences set the left and right margin 
(respectively) at the current cursor position. Before using 
them, therefore, you will first have to position the cursor at 
the desired column using one of the cursor control escape 
sequences described earlier in this section. 



SETTING AND CLEARING TABS 

You can define a series of tab stops to which you can move 
the cursor using the tab and back tab functions (described 
as separate topics later in this section). 

From the keyboard, you set and clear tab stops using the 
margins/tab/col set of function keys. To get to that set, 
use the following keystroke sequence: 



[fZ] 



[RIDS] 



This changes the function key labels to the following: 



[f1] Cf2] [f3] 



H4] 



[f5] 



[f6J 



[f?] [fS] 



[RIDS] 



To set a tab stop, move the cursor to the desired column and 
then press BB- To clear a tab stop, move the cursor to the 
particular tab stop position and then press BB- To clear 
all existing tab stops, press BB ■ Note that the left margin 
is always an implicit tab stop and is not affected by 
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Tab stops that do NOT lie within the area bounded by the 
left and right margins are ignored when the tab or back tab 
functions are performed. 

From a program executing in a host computer, you set and 
clear tab stops using the following escape sequences: 



SET TAB 

CLEAR TAB 

CLEAR ALL TABS: 



*1 
^3 



The first two escape sequences set and clear (respectively) a 
tab stop at the current cursor position. Before using them, 
therefore, you will first have to position the cursor at the 
desired column using one of the cursor control escape se- 
quences described earlier in this section. 



TAB 

From the keyboard, you can move the cursor ahead to the 
next subsequent tab stop using the fS3 key (or the (Ql 
key in the numeric pad). In format mode, tab moves the 
cursor to the beginning of the next unprotected field. The 
last field wraps around the beginning of the first field. 
Tab acts similarly in the user softkeys definition menu 
and the configuration menu. 

From a program executing in a host computer, you can 
move the cursor ahead to the next tab stop issuing either an 
ASCII "V control code (decimal 9; Control "I") or the follow- 
ing escape sequence: 

hi 

Tab stops that do NOT lie within the area bounded by the 
left and right margins are ignored by the tab function. 

Note that the left margin is treated as a tab stop. When the 
cursor is positioned at or to the right of the rightmost tab 
stop, the tab function moves the cursor to the left margin in 
the next lower line. When the cursor is positioned to the left 
of the left margin, however, the tab function advances the 
cursor to the first explicit tab stop in the line (or to the left 
margin in the next lower line if no explicit tab stops are 
defined). Note that tabbing the cursor to the next line is the 
equivalent of a linefeed. 



BACK TAB 

From the keyboard you can move the cursor backward to 
the previous tab stop using the QQ and QQ keys (or 
the SO key in the numeric pad). 



In format mode, configuration menus, and user keys defini- 
tion menu, the cursor, if within a field, will move to the 
beginning of the field; otherwise it will move to the first 
character of the previous unprotected field. 

From a program executing in a host computer you can 
move the cursor backward to the previous tab stop using 
the following escape sequence: 

hi 



Tab stops that do NOT lie within the area bounded by the 
left and right margins are ignored by the back tab function. 

Note that the left margin is treated as a tab stop. When the 
cursor is positioned at or to the left of the left margin, the 
back tab function moves the cursor to the rightmost tab 
stop in the next higher line. 

Performing a back tab with the cursor on the left margin of 
the first row on the screen (or the first unlocked row if 
memory lock mode is active) is equivalent to performing a 
roll down. 



SCREEN BLANKING 

From a program executing in a host computer you can turn 
off and on the alphanumeric display video, excluding the 
softkey labels. This feature may be used to turn off the 
display video while a form is being drawn into alphanu- 
meric memory. After the form is completed, the video may 
be turned on. The escape sequences follow: 

Turn off display video: ^*w1 3F 

Turn on display video: hlwl 2F 



DISPLAY ENHANCEMENTS 

The terminal includes as a standard feature the following 
display enhancement capabilities: 

• Inverse Video — black characters are displayed against a 
white background. 

• Underline Video — characters are underscored. 

• Blink Video — characters blink on and off. 

• Half Bright — characters (or background for inverse 
video) are displayed at half intensity. 

You use these enhancements on a field basis. They may be 
used separately or in any combination. When used, they 
cause control bits to be set within display memory. If the 
content of display memory is subsequently transmitted in 
block mode to a host computer, these control bits are trans- 
lated into escape sequences which are transmitted along 
with the display able text characters. 

From a program executing in a host computer, or from the 
keyboard, you enable and disable the various video en- 
hancements by embedding escape sequences within the 
data. The general form of the escape sequence is as follows: 

^*d <enhancement code> 

where enhancement code is one of the uppercase letters A 
through specifying the desired enhancement(s) or an* to 
specify end of enhancement as follows: 
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Enhancement Character 



Half-Bright 

Underline 

Inverse Video 

Blinking 

End Enhancement 



@ 


A 


B 


C 


D 


E 


F 


G 


H 


I 


J 


K 


L 


M 


N 
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X 
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Note that the escape sequence for "end enhancement" (^cid 
S) or the escape sequence for another video enhancement, 
will end the previous enhancement. 

Example: Define columns 10 through 14 of line 5 to be 
inverse video and blinking. 

Step 1. Position the cursor at column 10 in line 5. 

Step 2. Entered C. 

Step 3. Move the cursor to column 15 in line 5. 

Step 4. Enter ^*d • (this ends the enhancements). The 
field should be white. 

Step 5. Enter the word TERMINAL beginning in column 9 
of line 5. It should appear as shown below. The 
characters "ERMIN" should be in inverse video 
and blinking. 



Ti 



i 




i 
5 



You may want to enter some frequently used enhancements 
into the user keys for ease in entering the enhancements 
onto the display. 

Example: Enter Underline, Half-bright Inverse, Inverse, 
and End Enhancement escape sequences into 
the IB through E9 user keys (figure 4-7). 

Step 1. Press fBM EH to display the menu. 

Step 2. Press "NEXT CHOI CE" EM until "L" is displayed in 
the attribute field of fl for local operation. 



KEY 

DEFINITION 

FIELD 



ATTRIBUTE 
FIELD 



f 1 

t&d 

f2 

f3 y 

<t&dL 

f4 

^ad 

f5 

tt 

fB 

tu 

f'7 

tv 

fS 



3 



! 



LABEL 



LABEL 



LRBEL 



LABEL 



LABEl 



LABEL 



LABEL 



LABEL 



LABEL 
FIELDS 





Figure 4-7. Menu After Entering Four Enhancement Escape Sequences 
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Step 3. Press E3 to position the cursor to the label 
field; then, type a meaningful label to represent 
the enhancement (e.g., "UNDER" in the first label 
and "LINE" in the second label field). 

Step 4. Press |jg to position the cursor to the defini- 
tion field; then, press the "DISPLAY FUNCTIONS" 
key. Now, enter the escape sequence for the en- 
hancement; then, turn off display functions. 
(Display functions is turned on to enter the 'V, 
escape, character.) 

Step 5. Tab to the next key fields, and enter the appropri- 
ate data in a manner described above. 

Step 6. When you have finished entering the data into the 
menu, press B to return to the normal display 
with the user key labels. 

Step 7. You many now turn on any enhancement specified 
in the user keys by positioning the cursor to where 
you want the enhancement to begin; then, press 
the appropriate user key. To turn off the enhance- 
ment, press the user key containing the end en- 
hancement escape sequence. 



DESIGNING AND USING FORMS 

With the terminal, you can design elaborate data entry 
forms constructed of varying line types from the optional 
line drawing set and containing alphanumeric annota- 
tions and protected and unprotected fields. 

When format mode is enabled, the cursor automatically 
moves to the start of the first unprotected field in the form. 
Henceforth, the terminal operator can only enter data into 
those portions of the display screen which lie within unpro- 
tected fields, the remainder of the screen is protected. 
When the operator enters a character into the last position 
of a field, the cursor advances to the start of the next 
unprotected field. In addition, the |Q| and QJQ ^Q 
keys can be used to move the cursor to the start of the 
preceding or next unprotected field. If the cursor is 
within a protected field, it automatically advances to the 
start of the next unprotected field when the operator 
attempts to type a data character. 

You enable and disable format mode programmatically by 
using the following escape sequences: 



ENABLE: 
DISABLE: 



hu 

^X 



These sequences may be entered through the keyboard, 
executed from within a user key definition, or issued from a 
program in a host computer. 

There are three major steps to creating data entry forms: 

1. Create the linear structure of the form on the screen 
using the optional line drawing set. 

2. Define the various unprotected fields within the form. 
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3. Programmatically read the completed form and store it 
in the host computer for future use. 



DRAWING FORMS 

In order to draw lines with your terminal, you need option 
202 of the HP 2622A or HP 2623A terminal. Option 202 is 
equipped with two character sets: the standard USASCII 
character set and the Line Drawing character set. 

With the terminal configured to its default state (i .e. , set for 
7 -bit ASCII- Ascii 8-bit is NO in the terminal configuration 
menu), the standard USASCII set is defined as the Base 
set, and the Line Drawing set is defined as the alternate 
character set. The elements of the Line Drawing set and 
their relationship to the terminal's standard USASCII 
keyboard are illustrated in figure 4-7. 

Note that the relationship of some line drawing set ele- 
ments to the keys varies if the terminal is configured to 
another national character set. (Refer to the Terminal Con- 
figuration Menu discussed in Section II for the terminal's 
present configuration.) Appendix B provides a description 
of the national keyboard options and a code chart which 
cross-references the keyboard character to the line draw- 
ing set character. 

The first step in generating a data entry form is to create 
the linear structure of the form on the screen along with 
any constant alphanumeric annotations such as the form's 
title and the row/column headings. You do this using the 
Line Drawing and standard USASCII character sets. 

When you are designing a form through the keyboard, you 
use ASCII % (control-N) and s i (control-O) codes to switch 
back and forth between the Line Drawing and USASCII 
character sets. 

You switch from the Base set (USASCII) to the Line Draw- 
ing set by issuing an ASCII % code (control-N) and you 
switch from the Line Drawing set back to the Base set by 
issuing an ASCII s i code (control-O). Note that the % code 
affects only those characters from the current cursor posi- 
tion through the next % or s i code or through the end of the 
line, whichever occurs first. Consequently, if the Line 
Drawing set is enabled at the end of one line on the screen 
and you also want it enabled at the start of the next line, 
you will have to explicitly issue another % code at the start 
of the second line. 

Figure 4-8 illustrates a sample form and identifies the 
keystrokes used for generating the various different types 
of line segments. Figure 4-9 shows the same form as it 
actually appears on the terminal's screen. Figure 4-10 
shows the Base set equivalent characters for the entire 
form structure. 

One approach to generating a form structure through the 
keyboard is to load two of the user keys with the % and s i 
codes (control-N and control-O, respectively, with display 
functions mode enabled), define both as Local keys, define 
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Figure 4-7. Line Drawing Set Elements 



their Labels as "Line Draw" and "Base Set", respectively, 
and enable them by pressing 6H . Then draw the form 
structure and alphanumeric annotations using the Base 
set as illustrated in figure 4-10. As the form is evolving, use 
the cursor control keys and the two user keys to switch the 
linear structure portions of the form to the Line Drawing 
character set. When doing this, however, be sure that those 
portions of the form that will be used for data fields are set 
to the Base set (figure 4-11 shows three lines of the sample 
form and the various points at which you would use the % 
and s i codes). You may also, if you wish, load some of the 
more repetitive line definitions (such as the second and 
third lines in figure 4-11) into user keys to speed up the 
drawing of the main body of the form. 



Video enhancements can be incorporated into the form 
using the user keys. Define the keys as "local", the labels as 
"half -brt /inverse", "full-brt /inverse", "under/ 
1 i ne", "enhance/off ", etc. The escape sequences are given 
previously in this section under "DISPLAY ENHANCE- 
MENTS". To begin an enhancement, position the cursor on 
the screen; then, press the user key containing the desired 
enhancement. Next, to end the enhancement, position the 
cursor to where you want the enhancement to end (must be 
in the same line); then, press the key containing the escape 
sequence for ending the enhancement. 

A program running in the host computer can also be used to 
draw forms on the terminal display screen. 
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Figure 4-8. Sample Data Entry Form 
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Figure 4-9. Completed Data Entry Form 
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Figure 4-10. Base Set Equivalents for Data Entry Form Illustrated in Figure 4-9. 
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Figure 4-11. Use of Shift-In and Shift-Out Codes 



The program must first define the line drawing character 
set as the alternate character set by sending an ^)B to the 
terminal. 

The program then must go through the same process of 
shifting out of the base character set (% = control-N = 
decimal 14) to draw the linear portions of the form, and 
shift back into the base character set ( s i = control-0 = 
decimal 15) to structure the alphanumeric portions of the 
form. 



FORMS MODE (FORMAT MODE) 

In Forms Mode, the terminal prevents you from over- 
writing or transmitting data in protected fields. Forms 
Mode is normally entered under control of the computer. 
Forms Mode is turned on by sending *M (the cursor is 
homed to the beginning of the first unprotected field). 
Normal operation is returned with 'cX (the cursor remains 
in its present position). 



Protected Fields 

Fields can be protected so that displayed data cannot be 
overwritten or sent to a computer. When the terminal is 
placed in "Forms Mode" (Format Mode) all character 
positions on the screen are protected except those fields 
that have been specifically defined as "unprotected". 



Unprotected Fields 

Data can be written into unprotected fields in the normal 
manner. After reaching the end of an unprotected field, the 
cursor moves to the beginning of the next unprotected field. 



The tab functions can be used to move from one unprotected 
field to the beginning of the next unprotected field, ^i 
causes the cursor to be positioned at the beginning of the 
previous unprotected field. Fields are defined as "un- 
protected" by using ^[ at the start of the field, hi or the 
end of the line is used to end the field. 



In the following figure, only the fields shown in white are 
unprotected. Even if the operator moves the cursor to a 
protected field and types a character, the cursor will move 
to the nearest unprotected field before displaying the 
character. 
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NOTE 

Although the terminal does not support 
"transmit only" fields, if the "transmit 
only" escape sequence (hi) is sent from 
the computer, it is redefined as an unpro- 
tected field. 
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INTRODUCTION 

The HP 2623A Graphics Terminal includes an 
asynchronous RS-232C port for connecting the terminal to 
an external printer. As an option, either the HP 2622A or 
the HP 2623A terminal may also include an integral 
printer. 

With either or both printers present, you may do any of the 
following: 

• Initiate and terminate print operations programatically 
from a host computer. 

• Print the line containing the cursor. 

• Print all lines from the one containing the cursor 
through the bottom line on the screen. 

• Print all lines from the one containing the cursor 
through the end of display memory . 

• Copy a configuration menu from the screen to either or 
both printers. 

• Enable data logging (to occur either from the top or 
bottom of display memory, as designated by you when 
you enable it). 

• Perform a line feed (advance the paper one line). 

• Perform a form feed. 

• Print the contents of graphics memory on the HP 2623 A. 

With the optional integral printer, you may also do any of 
the following: 

• Select expanded, compressed, or normal-sized print 
characters. 

• Select continuous forms mode, report format (60 text 
lines per page), or metric format (64 text lines per page). 

All of the above printer control functions can be initiated 
either locally by operator keystrokes or remotely by escape 
sequences sent from a host computer. 



SELECTING INTEGRAL PRINTER MODES 

At power-on time or after a hard reset, the integral printer 
is automatically reset to print in continuous forms mode 
using normal-size characters (80 characters per line, 10 
characters to the inch). 



To enable or disable the various printer modes (expanded 
characters, compressed characters, report format, metric 
format, or data logging), you must get to the "device modes" 
set of system function keys. One way of doing so is the 
following keystroke sequence: 



[RIDS] 



This changes the function key labels to the following: 



[f 1 ] 



[fZ] 



[■f 3] 



[f4] 




The use of K9~B9 "device modes" keys are described 
in the next few topics below. 

To copy graphics data from graphics memory to the inte- 
gral printer, you may either initiate the transfer from the 
graphics keypad or by an escape sequence. ( Qi Q tog- 
gles the function of the graphics/numeric pad.) Pressing 
the [GRAPH COPY] key on the graphics/numeric pad in- 
itiates the transfer. Copying graphics data under program 
control (using the^ip sequence) is discussed later. 



Record Mode 

Record Mode copies data from the display or datacomm to 
the selected "to" device(s), depending upon whether or not 
the terminal is in Remote Mode. 

• If in local mode (not Remote), the contents of display 
memory (alphanumeric display memory in the HP 
2623A) is copied to the selected "to" device. 

• If in Remote Mode, the data stream on the datacomm line 
is sent directly to the selected "to" device. 

Record Mode may be initiated from either the keyboard or 
from an'ctp escape sequence. To initiate record mode from 
the keyboard, press 



RIDS!., 



An asterisk will appear in the softkey label to indicate that 
record mode is enabled. While in record mode, the keyboard 
is disabled except for the EH, Bl, and "RECORD MODE" 
keys. Pressing ^ffl , or ^Q, QQ,BI, or "RECORD NODE" 
softkey will terminate record mode. 
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To initiate record mode from an excape sequence, send: 
Turn on Record Mode: ^tp <NUM>p 20C 

(<NUM>p is optional) 

The optional <NUM> parameter defines the character which 
may be used to turn off record mode. <NUM> is the decimal 
equivalent of an ASCII character that will turn off record 
mode if it is the first character in a record. The default is 
"0". If "<NUM>p" is omitted, or if "Op" is specified, no char- 
acter will terminate record mode. Termination can only 
occur by pressing the "RECORD MODE" softkey, pressing B 
or h g (a soft reset), or pressing Q ^O IB or ^ E (a 
hard reset). 

The termination character is valid only for the current 
activation of record mode (i.e., when record mode is ter- 
minated, the termination character returns to "0", the 
default character). 

The terminal returns an "S", "F", or "U" to the host com- 
puter if the escape sequence is received from datacomm. An 
"S" means that the terminal executed the escape sequence 
successfully; an "F" means that the terminal failed to exe- 
cute the escape sequence; a "U" means that you terminated 
execution. This could be done by pressing the "REMOTE 
MOM" softkey on the keyboard. 

When the status character is sent depends upon whether 
or not DC1/DC2 handshake is enabled. (Refer to the 
Terminal Configuration Menu discussion in Section II for 
handshake types.) If DC1/DC2 handshake is disabled, the 
character is sent immediately after the escape sequence 
is received from the host computer. If the handshake is 
enabled, the character is sent after record mode is turned 
off and a DC1 is received from the host computer. 

A 256-character buffer is used to hold each record prior to 
sending it to the specified "to" device(s). If the record ex- 
ceeds 256 characters, the terminal's handshake holds off 
any further transmission from the host until the buffer's 
contents is sent to the "to" device(s). Records shorter than 
256 characters are indicated by a l f (linefeed) character. 
Again, the terminal's handshake holds off any further 
transmission from the host until the record in the buffer is 
sent to the "to" device(s). 

If record mode is turned off, the contents of a partially filled 
buffer will be sent to the "to" device(s). 

If the record mode termination character is the first char- 
acter into the buffer, record mode is terminated; the ter- 
mination character is not sent to the "to" device(s). 



Expanded Characters 

The integral printer can print expanded characters in 
which each print line contains up to 40 characters spaced 
five to the inch (see figure 5-1). 

From the keyboard, you enable and disable expanded char- 
acter printing by pressing the EXPAND PRINT key 1W ). 
When enabled, an asterisk appears in the key label. 



Normal-Sized Characters 
U nder 1 ined 
[Inverse Video! 



Compressed Characters 
Underlined 
Tri«rse Video: 



Expanded C h .-^ r «3 c t «=> r ■ 

Under I ined 

IT nve r -s e? ~ ^ 1 d e d] 



Figure 5-1 . Character Sizes and Enhancements as Printed 
on the Integral Printer 



If data is being copied from display and a line is longer than 
40 characters, the printer automatically performs a V-r 
after 40 characters and prints the remainder of the charac- 
ters on the next line. 

From a program operating in a host computer, you enable 
and disable the printing of expanded characters using the 
following escape sequences: 

ENABLE: hik 1S or^tp 15C 
DISABLE: hit OS or'rtp 14C 

Once the printing of expanded characters is enabled, it 
remains enabled until explicitly disabled, until com- 
pressed characters are enabled, until a hard reset is per- 
formed, or until the power is turned off. 



Compressed Characters 

The integral printer can print compressed characters in 
which each print line contains up to 132 characters spaced 
16.2 to the inch (see figure 5-1). 
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From the keyboard, you enable and disable compressed 
character printing using the COMPRESS key (KM )• When 
enabled, an asterisk appears in the key label. 

From a program executing in a host computer, you enable 
and disable the printing of compressed characters using 
the following escape sequences: 

ENABLE: h i k 2S or h &p 1 GC 
DISABLE: ^ik OS or'cJp 14C 

Once the printing of compressed characters is enabled, it 
remains enabled until explicitly disabled, until expanded 
characters are enabled, until a hard reset is performed, or 
until the power is turned off. 

Lines longer than 80 characters can only be sent to the 
printer from datacomm; lines from the display do not ex- 
ceed 80 displayable characters. When sending lines from 
datacomm to the printer, either the ^tpW escape sequence 
or Record Mode may be used. The method of using the 
escape sequence follows: 



Define integral printer as 

the destination device: 

Send records to 

the destination device: 



^ipGD 

^:tpW (first record) 
^tpW (second record) 



text area together form an 8V2 inch by 10% inch page. The 
printer uses a small tic mark to mark the end of one page 
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in figure 5-2. 



From the keyboard, you enable and disable report format 
using the REPORT PR I NT key ( El )• This key alternately 
enables and disables report format. When enabled, an as- 
terisk appears in the key display; the asterisk in IB , if 
on, is turned off; and the printer skips 3 lines, prints a page 
break, and skips 3 lines. 

From a program executing in a host computer, you enable 
and disable report format using the following escape 
sequences: 



ENABLE: 
DISABLE: 



S:*p17C 
■T:4p19C 



Once enabled, report format remains enabled until ex- 
plicitly disabled, until metric format is enabled, until a 
hard reset is performed, or until the power is turned off. 



Metric Format 

The integral printer normally operates in continuous 
forms mode without regard for page boundaries. You can, 
however, enable metric format in which printed output 



^ipW (last record) 

To send data to the printer using record mode, type the 
appropriate host computer system command to list the 
data; then, before terminating the command, enter record 
mode. You can do this from the keyboard by pressing: 



[RIDSIj 



After record mode is entered, terminate the command 
(usually this is done by pressing (B) )■ Data received over 
datacomm is sent directly to the printer; it does not appear 
on the display. Record mode may be turned off by pressing 
the "RECORD MODE" softkey again (the asterisk will disap- 
pear from the key label). 

The details of record mode are discussed previously in this 
section. 



Report Format 

The integral printer normally operates in continuous 
forms mode without regard for page boundaries. You can, 
however, enable report format in which printed output is 
treated as a series of 66-line pages (a 3-line top margin, 60 
lines of text, and a 3-line bottom margin). The margins and 
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Figure 5-2. Report and Metric Formats 
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is treated as a series of 70-line pages (a 3-line top margin, 
64 lines of text, and a 3-line bottom margin). The printer 
uses a small tic mark to mark the end of one page and 
the beginning of the next. Metric format is illustrated in 
figure 5-2. 

Prom the keyboard, you enable and disable metric format 
using the METR I C PR I NT key ( K9 ). This key alternately 
enables and disables metric format. When enabled, an as- 
terisk appears in the key display; the asterisk in IB, if 
on, is turned off; and the printer skips 3 lines, prints a page 
break, and skips 3 lines. 

From a program executing in a host computer, you enable 
and disable metric format using the following escape se- 
quences: 



ENABLE: 
DISABLE: 



^:*p18C 

■rip 19C 



From the keyboard, you enable and disable data logging 
using the LOG TOP (BD and LOG BOTTOM (MM) keys. 
These keys alternately enable and disable top logging and 
bottom logging, respectively. When either is enabled, an 
asterisk appears in the associated key display. 



From a program executing in a host computer, you enable 
and disable data logging using the following escape se- 
quences: 

ENABLE BOTTOM LOGGING: h 4p 1 1 C 

ENABLE TOP LOGGING: *c *p 1 2C 

DISABLE LOGGING: tip 1 3C 



Both forms of data logging may NOT be enabled simultane- 
ously. 



Once enabled, metric format remains enabled until ex- 
plicitly disabled, until report format is enabled, until a 
hard reset is performed, or until the power is turned off. 



Once either form of data logging is enabled, it remains 
enabled until explicitly disabled, until the other form of 
data logging is enabled, until a hard reset is performed, or 
until the power is turned off. 



DATA LOGGING 

The terminal includes a mechanism called "data logging" 
whereby data can be automatically routed to the integral 
printer and/or an external printer. There are two types of 
data logging: top and bottom. 



Note that the keyboard is temporarily locked while a line of 
data is being "logged". This may make it difficult to per- 
form any keyboard operations if a large quantity of data is 
coming into the display over a datacomm line rapidly 
enough to result in continuous logging. 



Top Logging 

When the display is filled and another line of data is en- 
tered through the keyboard or received over a datacomm 
line, the top line in the display is purged to make room for 
the new line. With top logging, each line that is purged 
from the top of the display is printed. Thus, while the 
line is "lost" from display memory, it is maintained in 
hard copy form. 



Bottom Logging 

With bottom logging, each time the cursor moves from one 
line to another as the result of an explicit line feed or an 
end-of-line-wraparound, the line from which the cursor 
moved is printed. This feature allows you to maintain a 
hard copy "trail" of all lines added to the display in the 
order in which they were entered and/or received. 

When performing data logging in remote mode, the termi- 
nal and host computer must be using the ENQ-ACK or 
XON-XOFF handshakes or they must be using a baud rate 
that is equal to or less than the rate at which the slowest 
selected printer can function. (For individual lines being 
logged sporadically on the integral printer, 1200 baud may 
work; for a series of successive lines, however, you will 
probably have to drop to 600 baud.) 



DISPLAY TO PRINTER 
ALPHANUMERIC DATA TRANSFERS 

The display is defined as the "from" device in alphanumeric 
data transfers to the integral printer and/or external 
printer. If you define the integral printer and/or external 
printer as destination ("to") devices, you can use the 
"device control" set of system function keys to print one or 
more lines of data from the display. One way of getting to 
the "device control" keys is the following keystroke 
sequence: 



[ f i ] 



l AIDS] 



This changes the function key labels to the following: 





. [f u 


[f2] 


ON 
2622A 


[f5] 


[fB ] 



[f3] 



[f4] 



t fB] 



ON 

623A ' 


r [f 1] 
[f53 


If 2] 
If 6] 




Ml 


BUSH 



[f3] If 4 ] 



[fB] 
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Press 



for the integral printer on the HP 2622A. 



For data transfers initiated through the keyboard, display 
memory is always the source ("from") device while the 
integral printer and/or an external printer are the destina- 
tion ("to") devices. To select an external printer as the "to" 
device, press the "TO EXT DEV" function key (HS)-To 
select the integral printer as the "to" device, press the "TO 
I NT PRT" function key ( Q ). When a printer is selected as 
the current "to" device, an asterisk appears in the associ- 
ated function key label. You may, if you so desire, have both 
printers selected as "to" devices simultaneously. 

Programmatically, you can define the "to" devices by using 
a device control escape sequence ('tip): 

Select external device: 'tip 4D 
Select internal printer: %*p 6D 

Select both: hip 4d6D 

Copy Line 

When either or both of the printers are selected as a des- 
tination device, you can copy the line containing the cursor 
from the display to the printer(s). The entire line is copied. 
Block terminators are ignored. After the line is printed, the 
cursor moves to the leftmost column in the next lower line 
(column 0, NOT the left margin). If the cursor is on an 
empty line, COPY LINE should not cause anything to print. 

From the keyboard, you copy one line of data using the 

COPY LINE key (E9 ) in the device control set of system 
function keys. 

From a program executing in a host computer, you copy one 
line of data using one of the following escape sequences: 
^4pB or tip OB 

Copy Page 

When either or both of the printers are selected as the 
destination device, you can copy all lines, starting with the 
line containing the cursor through the last line visible on 
the screen, to the printer(s). Block terminators are ignored. 
After each line is printed the cursor moves to the leftmost 
column in the next lower line (column 0, NOT the left 
margin). If the cursor is at a line that is beyond the last 
displayable line, the printer does nothing. 

From the keyboard, you copy a page of data using the 
COPY PAGE key ( M ) in the device control set of sys- 
tem function keys. 

From a program operating in a host computer, you copy a 
page of data using one of the following escape sequences: 



'ctpF or%*p OF 



line containing the cursor through the last line of display 
memory, to the printer(s). Block terminators are ignored. 
After each line is printed the cursor moves to the leftmost 
column in the next lower line (column 0, NOT the left 
margin). If the cursor is at a line that is beyond the last 
displayable line, the printer does nothing. 

From the keyboard, you copy "all" using the COPY ALL 
i B9 ) key in the device control set of system function 
keys. 

From a program executing in a host computer, you copy 
"all" using one of the following escape sequences: 

E-b_ M A _ Li- HM 

t-otp I'l UI (.erp ui'i 



Copy All of Display Memory 

When either or both of the printers are selected as a des- 
tination ("to") device, you can copy all of display memory to 
it by using an^O sequence. In response to this sequence, the 
terminal homes the cursor and then copies the entire con- 
tent of display memory to the printer(s). 

During the data transfer, block terminators and non- 
displaying terminators within display memory are 
ignored. 

The ^0 sequence may be entered through the keyboard, 
issued from a user-defined function key, or issued from a 
program executing in a host computer. 



Copy All 



When either or both of the printers are selected as the 
destination device, you can copy all lines, starting with the 



When the terminal is in local mode, pressing the BD key 
performs this same function. 

Copy Menu 

When either or both of the printers are selected as a des- 
tination ("to") device and a configuration menu is cur- 
rently being displayed on the screen, you can copy the 
menu to the printer(s) by pressing the B9 key. 



Skip Line 

When either or both of the printers are selected as a des- 
tination device, pressing the ADVANCE L I NE key ( B9 ) in 
the device control set of system function keys sends an 
ASCII % l f control code sequence to the printer(s), thus 
causing the paper to be advanced by one line. 

Programmatically, you can cause a line feed on the integral 
printer by using the following device control escape 
sequence: 

INTEGRAL PRINTER: ^«p1c€ntP 
EXTERNAL PRINTER: ^Jp 1 c 4u 1 P 

The "p" parameter in the above escape sequences specifies 
how many line feeds you wish performed. To initiate four 
successive line feeds, for example, merely substitute "4P" 
for the "1 P" sequence. 



5-5 



Printer Control 



Skip Page 

When either or both of the printers are selected as a des- 
tination device, pressing the ADVANCE PAGE key < KM ) in 
the device control set of system function keys sends an 
ASCII f f control code to the printer(s), thus causing the 
paper to be advanced to the top of the next page. 

When the integral printer is selected as a "to" device, this 
control function causes a true form feed only if report 
format or metric format is enabled. In all other cases, the 
advance page function merely causes the integral printer 
to advance the paper one line. 

Programmatically, you can cause a form feed on the printer 
by using the following device control escape sequence: 

INTEGRAL PRINTER: hip Oc 6U 
EXTERNAL PRINTER: 'tip Oc 4U 

Note that the values 2 through 1 may also be used with 
the ™c" parameter (instead of the zero); this will also in- 
itiate one form feed. 



whether or not the operation was successfully performed 
by executing an INPUT or similar instruction that re- 
quests one ASCII character from the terminal. The ter- 
minal responds by sending an "S", "F", or "U". An "s" in- 
dicates successful completion, an "F" indicates that the 
operation failed, and a "U" indicates that the terminal 
operator interrupted the data transfer by pressing ^Q . 
Note that these completion codes cannot be suppressed by 
configuration parameters or any other means. They are 
always transmitted and your programs should include 
input commands explicitly for accepting them. The 
keyboard is disabled ("locked") until the status is sent. 

Note that in either character or block line mode, the termi- 
nal sends a % (or a S» l f if auto line feed mode is enabled) 
following the completion code. In block page mode, it sends 
a block terminator character (as defined in the Terminal 
Configuration menu described in Section II of this 
manual). 

If a datacomm error occurs during the transmission of the 
data record, the device control completion code is 
unpredictable. Datacomm errors are reported by way of the 
terminal status bytes described in Section VII. 



Also note that the parameter "4U " may be redefined by way 
of the PrinterCode4 configuration parameter to signify 
the integral printer in the HP 2623A (see description of 
the External Device Configuration menu discussed later 
in this section.) 

The HP 2622 A terminal directs "4U" controls to "GU" (the 
optional integral printer). 

The control code for a Form Feed (CNTRL L) produces var- 
ious results depending on the conditions existing when a 
Form Feed is encountered. If REPORT mode is disabled, 
Form Feed is ignored. 

IfREPORT mode is enabled, andLOG TOP andLOG BOTTOM are 
disabled, Form Feed results in a top-of-page operation on 
the printer (skip to new page and print tic mark). 

IfREPORT mode is enabled, and LOG TOP is enabled, Form 
Feed results in completion of logging from the screen to the 
printer, a top-of-page operation on the printer (skip to new 
page and print tic mark), and a top-of-page operation on 
the screen (home up, clear display). 



GRAPHICS MEMORY TO PRINTER 
DATA TRANSFERS (HP 2623A) 

Graphics memory to printer data transfers may be in- 
itiated either by the graphics/numeric keypad or by escape 
sequence. The [GRAPH COPY] key initiates the transfer 
from the keypad. Note that the graphics functions of the 
keypad are enabled at power-on, hard reset, or when togg- 
led by the ^B O keys. The escape sequence to initiate 
the transfer is: 

Initiate graphics transfer: *tp7sF 

Note: 7s sets up the source as graphics memory, the de- 
fault is alphanumeric memory. 



The integral printer is the default destination device. An 
external printer may be selected as the destination by the 
B system softkeys or ^*p escape sequence. The external 
printer is configured by the External Device Configuration 
Menu (discussed later in the section). When selecting the 
external printer as the destination for graphics data, 
parity must be set to None in the configuration menu. 



If REPORT mode is enabled, and LOG BOTTOM is enabled, 
Form Feed results in a top-of-page operation on the printer 
(skip to new page and print tic mark), and a top-of-page 
operation on the screen (home up, clear display). 

Device Control Completion Codes 

After issuing a copy line, copy page, copy all, skip line, or 
skip page "c*p sequence, the remote program determines 



To select the external printer by using the softkeys, press 

miDS], 

[f1] [f3] 

This changes the function key labels to the following: 



[f1] E-F2] [-F31 If 4 3 
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Press WtM for the external printer. An asterisk appears in 
the label when a device is selected. 

To select either or both printers as the destination by using 
the escape sequence: 

Select external printer 

as the destination: ^*p 4D 

Select integral printer 

as the destination: ^tp 6D 

Select both printers 
as the destination: E c*p4d6D 

You may combine device selection and transfer initiation 
in one escape sequence: 



Select external printer 

as destination and 

initiate graphics copy: 



E cip4dF 



COMPUTER TO TERMINAL 
DATA TRANSFERS 

When either of both of the printers are selected as a des- 
tination ("to") device, you can initiate a data transfer from 
a program executing in a host computer to the printer(s) by 
using the following device control escape sequence: 
'ictp <character-count> W <record> 



where: 

<character-couTit> 



<record> 



is an integer within the range 1-256 
specifying the number of binary bytes in 
<reeord>. The record is terminated 
when the specified number of binary 
bytes have been transmitted. If this pa- 
rameter is not present ASCII transfers 
are initiated and the record is terminated 
when the 256th data byte after the "w" is 
transmitted or by the first ASCII s code, 
whichever occurs first. If the record is 
terminated by an 1 f, the l f is also passed 
to the printer, 
is the data record to be transmitted. 



Example: Send the next 15 binary bytes from the com- 
puter to all "to" devices. 
■t*p15W 

This escape sequence is recognized only when received over 
a data comm line. It is ignored if entered through the 
keyboard. 

You may include the desired destination device assign- 
ments) within the escape sequence by using the "d" com- 
mand parameter. You may also, prior to issuing the above 
escape sequence, define the desired destination devices 
either locally through the keyboard or programmatically 
by way of a separate device control (^*p) sequence. In any 
case, the only destination devices that are recognized by 
this type of data transfer operation are the display (3d) and 
the integral printer (6d), and/or an external printer (4d). 



If no destination devices are specified within the above 
escape sequence, the the current "to" device assignments 
are used. If nothing is currently selected as a "to" device, 
the data record is accepted over the data comm port and 
then is discarded by the terminal (also an "F " is returned as 
the device control completion code). 

Binary transfers are of the form 'tip <character-count> 
W <record>. ASCII transfers are of the form ^&p W 
<record>, where as ASCII l f or the 256th data byte ter- 
minates the record. In binary transfers, all eight bits 
received are passed to the printer. Parity checking and 
transmission is disabled. In ASCII transfers, seven bits 
will be passed to the printer. 

If the escape sequence does NOT include a character- 
count >, then the following applies: 

• If EnqAck « YES in the active data communications con- 
figuration menu, the data comm firmware strips all 
< ENQ> codes from the incoming data and responds to each 
by transmitting an <ACK> . 

If the escape sequence includes a <character-count>, 
then the following apply: 

• If EnqAck - YES in the active data communications con- 
figuration menu, an <ENQ> code immediately following 
the "W and preceding the data record is treated as part of 
an Enq-Ack handshake (the data comm firmware strips 
the <ENQ> code from the incoming data and responds to it 
by sending an <ACK > ). 

• After the optional leading Enq-Ack handshake, ALL 
characters received are treated as data (including <ENQ> , 
<ACK>, <NULL>, and <DEL>) regardless of the setting of 
the EnqAck configuration fields. 

When transferring a data record from the host computer to 
the printer using the above device control escape sequence, 
the remote program determines whether or not the opera- 
tion was successfully performed by executing an I NPUT or 
similar instruction that requests one ASCII character from 
the terminal. The terminal responds by sending an "S ", "F ", 
or "U". An "S" indicates successful completion, an "F" indi- 
cates that the operation failed, and a "U" indicates that the 
terminal operator interrupted the data transfer by press- 
ing QJQ. Note that these completion codes cannot be 
suppressed by configuration parameters or any other 
means. They are always transmitted and your programs 
should include input commands explicitly for accepting 
them. The keyboard is disabled ("locked") until the status is 
sent. 

Note that in either character or block line mode, the ter- 
minal sends a % (or a % l f if auto line feed mode is enabled) 
following the completion code; in block page mode, it sends 
a ..Mock, terminator .character (as defined in the Terminal 
Configuration menu). 

If a data comm error occurs during the transmission of the 
data record, the device control completion code is un- 
predictable. Data comm errors are reported by way of the 
terminal status bytes described in Section VIII of this 
manual. 
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INTEGRAL PRINTER SELF-TEST 

The terminal includes a printer self-test feature that exer- 
cises the integral printer to verify that it is functioning 
properly. 

From the keyboard, you initiate the printer self-test using 
the following keystroke sequence: 



The HP 13242 cables listed in table 5-1 both have a male 
RS-232C connector on one end and either a male or female 
RS-232C connector on the other. The male end attaches to 
the external device port on the rear of the terminal, and the 
other end attaches to the external printer as shown in 
figure 5-5. For the HP 13242G Cable, which has a male 
connector on each end, it makes no difference which end is 
attached to the terminal. 



[f3 ] 



[f8 ] 



[RIDE 



If the printer is present and functioning properly, it 
generates the test pattern shown in figure 5-3. 

If an error condition is detected while the test is being 
executed, the message "1 NTEGRAL PR I NTER ERROR" appears 
across the bottom of the screen. To clear the message, press 
QQ . Note that the error condition may be either of the 
following, in which case you could correct it yourself: 

1. Out of paper. 

2. The metal latch (under the plastic printer lid) is not 
pressed down securely. See Section IX, figure 9-3. 

The printer self-test cannot be initiated programmatically. 

Note that while the printer self-test is in progress the 
terminal's interrupt mechanism is disabled. If you initiate 
this test while data is being received over a datacomm port, 
some of that data could get lost. 



Since the external device connector on the terminal is a 
standard RS-232C female connector, you can use cables 
other than those listed in table 5-1 as long as they have a 
male RS-232C connector on one end and their pin-outs are 
compatible with those of the HP 13242 cables. 



Filling In The Configuration Menu 

Now that you have made the physical connections between 
the terminal and the external printer, you are ready to 
configure the terminal's external device port. 



To configure the port, first use the following keystroke 
sequence: 



tfllDSL 



[«! 



This changes the function key labels to the following: 



CONFIGURING THE EXTERNAL PRINTER 

The HP 2623A has an external printer port for interfacing 
RS-232C serial printers. Configuring an external printer 
consists of cabling it to the port and specifying parameters 
in the configuration menu. 



Cabling 

The HP 2623A has an external device port, along with the 
data communications port, at the rear of the terminal (see 
figure 5-4). 



f1] [f2] [f3] [f4] 



[f 51 



[fB] 



[f?] 



Cf8] 



Theext devconf ig function key, when pressed, causes the 
external device configuration menu to appear on the 
screen and redefines the function keys to a set of functions 
that will assist you in manipulating the various 
parameters within the menu (see figure 5-6). The configu- 
ration menu displays the currently stored menu 
parameters from non-volatile memory. 
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Figure 5-3. Integral Printer Self-Test Output 
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PORT #1 



PORT #2 



Figure 5-4. HP 2623A Graphics Terminal, Rear View 
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FEMALE RS-232C 
25-PIN CONNECTOR 



HP 13242 
CABLE 




RS-232C 

25-PIN CONNECTOR 

TO EXTERNAL PRINTER 



Figure 5-5. External Device Port Cabling (HP 13242 Cables) 
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Table 5-1. External Device Port Data Communications Cables 



Cable No. 


HP Part No. 


Description 


13242G 
13242H 


13242-60010 
13242-60011 


RS232 PRINTER CBL (MALE) 

Male RS-232C 25-pin connector for interfacing the terminal to RS-232C com- 
patible printers such as the HP 2631 and HP 2635. 
Length: 15 feet (4.5 meters) 

RS232 PRINTER CBL (FEMALE) 

Female RS-232C 25-pin connector for interfacing the terminal to RS-232C 

compatible printers. 

Length: 15 feet (4.5 meters) 



Whenever a configuration menu is displayed on the screen, 
the terminal is implicitly in format mode. The menu con- 
tains a set of unprotected fields that you access using the 
^Q key. For most of the fields (the ones containing the 
underlined video enhancement) you select the desired pa- 



rameters using the "NEXT CH0 ICE" ( 
CHOICE" ( |9 ) function keys. 



) and "PREVIOUS 



The meanings of the various fields are described in table 
5-2. 
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Figure 5-6. External Device Configuration Menu 



BaudRate 



Parity 



Table 5-2. External Device Configuration Menu Fields 



This field specifies at what speed you want the data transmission to take place (in bits per second). 



110 


600 


2400 


134.5 


1200 


4800 


150 


1800 


9600 


300 







This field specifies what type of parity generation and checking you wish used with each data 
character. (Note that parity must be set to None for binary transfers.) 

Values: 



NONE 


(no parity bit) 


O'S 


(parity bit always zero) 


ODD 


(odd parity) 


1'S 


(parity bit always one) 


EVEN 


(even parity) 
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Table 5-2. External Device Configuration Menu Fields (Continued) 



PrinterCode4 



PrinterNulls 



XmitPace 



SRRXmit 



SRR Invert 



CS(CB)Xmit 



The field specifies which printer (an external printer or the integral printer) will respond to device 
code "4" when the terminal receives a device control escape sequence from the host computer. 

Device code "4" is ordinarily used only for selecting an external printer. Through the use of this 
configuration parameter, however, you can redirect the device control operations to the integral 
printer without altering the host computer program. 

Values: EXT (external printer) 
INT (integral printer) 

Default: EXT 

This field specifies the number of ASCII null codes (0-255) to be transmitted to an external printer 
after each ASCII control code. 

Value: 0-2SS 

Default: 

Transmit pacing is a mechanism by which the remote device can control (stop and resume) the 
transmission of data from the terminal. 

If enabled, transmit pacing is performed using XON and XOFF control codes. When the terminal 
receives an XOFF code (ASCII <DC3>), it stops transmitting data. When the terminal subsequently 
receives an XON code (ASCII <DC1>), it resumes transmitting data. This should not be used with 
DC1/DC2 handshaking. 

If this field is set to "nqne", the terminal does NOT recognize the ASCII <DC1> and <DC3> codes as 
XON and XOFF. 

For other forms of transmit paci ng, refer to the descriptions of the SRRXmit and CS(CB)Xmit fields 
below. 

Values: NONE 

XonXof f 

Default: none 

This field specifies whether or not a true state (-12V) on the RS-232C Secondary Receiver Ready 
(SRR) or Secondary Carrier Detect (SCF) control line is a required condition for transmitting data. 
This mechanism is primarily used in conjunction with printers which must be able to control the 
transmission of data from other devices. The SRR/SCF control line is connected to RS-232C pin 
number 12. 

Values: yes 

NO 

Default: no 

This field applies only when the SRRXmit field is set to "yes". When both the SRRxmit and SRRin- 
vert fields are set to "yes", the true state of the RS-232C Secondary Receiver Ready (SRR) or 
Secondary Carrier Detect (SCF) control line is inverted from -12V to +12V. 



Values: 



Default: 



YES 
NO 

NO 



This field specifies whether or not a true state (-12V) on the RS-232C Clear to Send (CS/CB) control 
line is a required condition for transmitting data. For a modem configuration, it is set to "yes". Also, if 
the Asterisk field is set to "cs" then cstCBJxmit should be set to "yes". 



Values: 



Default: 



YES 
NO 

NO 
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SECTION 



VI 



INTRODUCTION 

The term "data communications" (or "datacomm") refers 
to the transfer of data between the terminal and a host 
computer. 

There are several ways to connect the terminal to a com- 
puter. To arrive at a particular way you must compare a 
number of factors and make a series of decisions. After 
selecting the necessary equipment and cables, you must 
then physically connect the terminal to the computer (or to 
the modem, if that is what you have chosen) and configure 
the terminal for use with the particular type of data com- 
munications link. 

This section is divided into four parts: 

1. The first is a general discussion that should help you 
decide what type of equipment and cabling you need for 
the data link. 

2. The second tells you how to physically install the 
terminal. 

3. The third tells you how to configure the terminal to 
operate properly with the selected type of data link. 

4. The final part provides programming reference ma- 
terial for someone who is writing a datacomm driver or 
controller program to communicate with the terminal 
in a point-to-point environment. 

Before proceeding with the decision making process, it may 
help to briefly define the most important terminology as it 
pertains to data communications. 



Communications 
Link: 



Point-to-Point: 



Asynchronous: 



Full Duplex: 



The means by which a terminal is connected 
to a host computer. This always includes some 
type of communications line (a coaxial cable, 
the public telephone network, or a leased 
telephone line), and it may also include a pair 
of modems (one at each end of the line). 

A data communications configuration in which 
a single terminal is connected to a host com- 
puter over a communications link. The terminal 
is designed for use with a point-to-point com- 
munications link. 

A mode of transmission in which each data 
character is framed by a "start bit" and one or 
more "stop bits". The interval between suc- 
cessive data characters is random. The termi- 
nal is designed for use with an asynchronous 
communications link. 

A communications link in which data can be 
transmitted in both directions simultaneously. 
The terminal is designed for full duplex data 
communications. 



Character Mode: When the terminal is operating in character 
mode, it sends data characters to the com- 
puter one at a time as they are typed into the 
keyboard. 

Block Mode: When the terminal is operating in block mode, 

data characters typed into the keyboard are 
merely stored in display memory. When a 
block transfer is subsequently triggere d (by 
the host computer or by pressing the BD 
key), a group of data characters is sent from 
the terminal to the computer as a block. 



A point-to-point configuration is the standard form of 
data communications within the industry (it is some- 
times referred to as a "Teletype-compatible" communica- 
tions link). Point-to-point is supported by most comput- 
ers. At any given time, it accommodates only one termi- 
nal per communications link; it may, however, operate in 
either character mode or block mode. 

A major consideration in selecting which type of connection 
to use is the anticipated distance between the terminal and 
the computer. If the terminal will be located in the vicinity 
of the computer system, you may use a hardwired connec- 
tion. The Electrical Industry Association (EIA) Standard 
RS-232-C (to which the terminal conforms) limits cable 
lengths to a maximum of 15 meters (50 feet). 

Another consideration is the desired availability of the 
particular computer port. If you wish to have it available 
(at different times) to terminals in diverse and/or varying 
locations, then you should choose a modem connection with 
dial-up capability. 



HARDWIRED CONNECTIONS 

If you decide on a point-to-point hardwired connection, the 
only decision that remains to be made is the type of cable to 
be used. The available cables are summarized in table 6-1. 
Please note that a hardwired connection for your termi- 
nal is always full duplex (the terminal does not support 
half-duplex connections). 



MODEM CONNECTIONS 

If you decide on a point-to-point modem connection, you 
must now decide what type of modem to use. Note that 
point-to-point as supported by the terminal always 
employs asynchronous transmission. You will therefore be 
limiting your choice of modem to the asynchronous variety. 
Refer to table 6-2 for help in selecting the proper modem. 
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Table 6-1. Data Communications Cables and Test Connectors 



Cable No. 


HP Part No. 


Description 


13222C 


13222-60003 


TERMINALTO RS232 CABLE 
50 PIN TO 25 PIN CABLE 
Female RS-232-C 25-pin connector. 
Length: 2 meters (6.6 feet) 


13222M 


13222-60002 


EUROPEAN MODEM CABLE 

Male RS-232-C 25-pin connector for interfacing the terminal to the European 

telephone system via Bell 103 or 202C type European modems. 

Length: 5 meters (16.7 feet) 


13222N 


13222-60001 


U.S. MODEM CABLE 

Male RS-232-C 25-pin connector for interfacing the terminal to an HP 1000, 

2000, or 3000 Multiplexer; to a Bell 103A, 202C/D/SH; 21 2A, or VADIC 3400 

modem; or to an acoustic coupler (signal compatible only). 

Length: 5 meters (16.7 feet) 


13222W 


13222-60007 


13222-60007 (W) 

Female RS-232-C 25-pin connector for interfacing the terminal to an HP 300 

Computer System. 

Length: 5 meters (16.7 feet) 


13222Y 


13222-60005 


EMP PROTECT (MALE) 

Male RS-232-C 25-pin connector for interfacing the terminal to an HP 1000, 
2000, or 3000 Multiplexer. Provides protection from lightning-induced tran- 
sients. For use in hardwired configurations only. 
Length: 5 meters (16.7 feet) 


13232U 


5061-2403 


Modem bypass cable with a female RS-232-C 25-pin connector on both ends. It 
crosses the signals so that two terminals can communicate with one another. 
Length: 1 .5 meters (5 feet) 


— 


02620-60056 


This is a male 50-pin test hood for use on port #1. 


— 


02620-60062 


This is a male RS-232C test hood for use on port #2. 




02645-6004 


This is a female RS-232C test hood for use on an HP 13222 or 13242 datacomm 
cable. They are available as a 3-item set which can be ordered either with the 
terminal (as option 981) or separately (as the HP 13259A Datacomm Self-Test 
Connector Kit). 



Modem Considerations 

If you are communicating with the host computer through 
a modem, it may be necessary for you to turn on a modem 
power switch or make modem parity setting changes. The 
modem's baud rate and parity settings should be the same 
as those configured in the terminal. 

The terminal supports the Bell 103A, Bell 212A, or equiva- 
lent type of modem. 

Whenever the modem line (Data Set Ready) is active, an 
asterisk appears between the fourth and fifth screen 
labels at the bottom of the screen. If your facility requires 
the display of this "active modem" indicator, do not shut 
off the screen labels display. 



The asterisk between the fourth and fifth screen label is 
controlled by an LED which tracks the Data Set Ready 
(DSR) input line to the terminal. When a modem is con- 
nected, the DSR line is low (active) and the modem in- 
dicator (asterisk) is on. When the DSR line is high, this 
signals a modem disconnect and the asterisk disappears 
from the screen. 



INSTALLING A 

POINT-TO-POINT CONFIGURATION 

The terminal's datacomm port may be connected to a com- 
puter via a 50-pin, female RS-232-C compatible connector 
provided on the back of the terminal (see figure 6-1). 



6-2 



Data Communications 



Table 6-2. Modems 



MODEM 


Data Rate 
(Bits/Sec) 


Duplex 
Full/Half 


Dialed/ 
Leased 


Reverse 
Channel 


HP 13265A 


300 


F 


D 


No 


Bell 103A 


300 


F/H 


D/L 


No 


Bell 202T 
Bell 202D 


1200 
(see note 2) 


F/H 


L 


Option 


VadicVA3400 
(see note 1 ) 


1200 


F 


D 


No 


NOTES: 1. Can be configured for either asynchronous or synchronous operation. With the HP 2622A or HP 2623A, 
however, it must be configured for asynchronous operation. 
2. C2 line conditioning allows operation at 1800 bits per second. 



CABLING 



CONFIGURING THE TERMINAL 



The HP 13222 cables listed in table 6-1 all have a male 
50-pin connector on one end and either a male or female 
RS-232-C connector on the other. The 50-pin end is the 
wider of the two (approximately 7 cm or 2% inches wide) 
and you attach it to the connector on the rear panel of the 
terminal. The RS-232-C end attaches to the modem, com- 
puter multiplexer panel, external printer, or interface 
cable as illustrated in figure 6-2. 

You may also connect either an HP 13265A Modem or an 
HP 13266A Current Loop Converter to the connector as 
illustrated in figure 6-3. 



Once the physical connections between the terminal and 
the computer or modem are complete, the terminal can be 
configured. 

To configure the datacommunications portion of the termi- 
nal, first use the following keystroke sequence: 



[f8] 



Cf3] 



[RIDS], 



POWER SWITCH 




DATACOMM 
CONNECTOR 



KEYBOARD 
CONNECTOR 



Figure 6-1. HP 2622A Display Terminal, Rear View 
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r 


















n 


"OPT 


! PORT J KVH11 
Jlf 1 ( 1 








FEMALE 
50-PIN 
CONNECT* 


DR 




fi 








\ 




RS-232C 




\ 


25-PIN 




HP 13222 
CABLE 




—- -- 


CONNECTOR 









1 . Interface cable to host computer 

2. Multiplexer panel on host computer 

3. Modem 

4. Modem bypass cable (HP 13232U) 



Figure 6-2. HP 2623A Terminal Cabling (HP 13222 Cables) 



FEMALE 

50-PIN 

CONNECTOR 




HP 13265A MODEM 

OR 

HP 13266A CURRENT LOOP CONNECTOR 



Figure 6-3. HP 2623A Terminal Cabling (HP 13265A Modem or HP 13266A Current Loop Converter) 
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When you press the datacomm conf ig ( MEM ) function key, 
the datacomm configuration menu currently stored in non- 

v uidvut uiouiui j CipjlsCcXx a \jxx w*u owv.v ■■- ■■■--- -- ........ 

key labels change to the following: 



[f 1 : 



f5 [f6 



[f 7] 



[+8] 



Note that if you have not previously stored a menu in 
non-volatile memory, the default values are displayed in 
the configuration menu (see figure 6-4). 

The menu contains a set of unprotected fields that you 
access using the QQ key. You select the desired parame- 
ters in these fields using the NEXT CHOICE <E9> and 
PREVIOUS CHOICE (|S) function keys. 



The meanings of the various fields in datacomm menu are 
described in table 6-3. 

When you have set all the fields to the desired values, you 
may then save them in non-volatile memory using the 
SAVE CONFIG ( BH) function key. Note that when you do 
this, the particular datacomm configuration takes effect 
immediately. 



While the datacomm configuration menu is displayed on 

the screen, the BB and KB keys have the effects 
described below: 



[f 4] 



Pressing this key causes all fields in the menu 
to be filled with their default values. 



DfiTRCGMM CONFIGURATION 






BaudRate (£&!£ Parity CiHsM 




Enqflck Q£ 


Chk Par ity flJTj] SRCCH) 


IB 




RecvPace C233 H| 




CS(CB)Xmit (JJjl 


Xm it Pace BHSBBl 






■ 







Figure 6-4. Datacomm Configuration Menu 



Table 6-3. Datacomm Configuration Menu Fields 



BaudRate 


This field specifies at what speed you want the data transmission to take place. 




Values: 110 600 4800 




134.5 1200 9600 




150 1800 




300 2400 (default) 




NOTE 




For 110 baud, the terminal is automatically configured to transmit 2 stop bits 
with the data to the computer. At 1 1 baud, the terminal also expects to receive 
2 stop bits with the data received from the computer. For all other baud rates, 1 
stop bit is transmitted with data and expected to be received with data. 


Parity 


This field specifies what type of parity generation and checking you wish used with each data 
character. 




Values: NONE (no parity bit) 

O'S (parity bit always zero) (default) 

ODD (odd parity) 

1 'S (parity bit always one) 

even (even parity) 


EnqAck 


This field enables or disables the use of the Hewlett-Packard ENQ-ACK handshake. This type of 
handshaking is described under "Pacing Mechanisms" in the "Point-to-Point Programming Infor- 




mation" portion of this section. 




Values: YES (enable) (default) 
no (disable) 
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Table 6-3. Datacomm Configuration Menu Fields (Continued) 



chk Pari ty This field is used for enabling or disabling the parity check feature for data characters received 

over the datacomm line. Note that if the Par i ty field (above) is set to none, then this field is ignored. 
Note that parity is still transmitted. 

Values: yes (enable) 

no (disable) (default) 



SRtcm This field specifies the desired state of the RS-232-C SR line when the terminal's power is first 

turned on or when the terminal is reset. The SR line, RS-232-C pin number 23, is defined as the Data 
Signal Rate Detector (DTE Source). It is normally used on dual speed modems to select the 
appropriate speed (single speed modems merely ignore this line). 

Values: hi 

ld (default) 



RecvPoce Receive pacing is a mechanism by which the terminal automatically controls (halts and resumes) 

the transmission of data from the remote device. There is one way of performing receive pacing : by 
using the XON and XOFF control codes. 

If this field is set to "XonXof f ", the terminal will automatically perform receive pacing using XON 
(ASCII D i) and XOFF (ASCII °i) control codes. With this type of receive pacing, the terminal causes 
the remote device to halt transmission by sending an XOFF code and to resume transmission by 
sending an XON code. For this type of receive pacing to work, the remote device must of course be 
configured to start and stop transmission in response to XON and XOFF codes. 

Note that if the remote device recognizes XON and XOFF codes and your terminal is operating in 
character mode, you can issue the codes through the keyboard regardless of the setting of this 
field. The Q and Q keys (when pressed simultaneously) generate an XON code and the Q and 
S keys generate XOFF. 

Values: none (default) 

X0N/X0FF 



cs<CB)Xmit This field specifies whether or not a true state (-12V) on the RS-232-C Clear to Send (CS/CB) 

control line is a required condition for transmitting data. For a modem configuration, it is recom- 
mended that you set this field to "YES". 

Values: yes 

nq (default) 



XmitPace Transmit pacing is a mechanism by which the remote device can control (stop and resume) the 

transmission of data from the terminal. 

If enabled, transmit pacing is performed using XON and XOFF control codes. When the terminal 
receives an XOFF code (ASCII h), it stops transmitting data. When the terminal subsequently 
receives an XON code (ASCII D i), it resumes transmitting data. This should not be used with D ift 
handshaking. Therefore, if Xmit Pace is enabled, I nhHndShk (G) and lnhS(H) in terminal configura- 
tion must both be set to "YES", which disables °i A handshaking. 

If this field is set to "none", the terminal does NOT recognize the ASCII D i and °i codes as XON and 
XOFF. 

For another form of transmit pacing, refer to the description of the CS(CB)Xmit field above. 

Values: none 

xon/xoff 



[fB] Pressing this key removes the menu from the POINT-TO-POINT 

screen (WITHOUT activating it or saving it in PROGRAMMING INFORMATION 

non-volatile memory) and returns the func- 
tion key labels to the following : 

(this label is blank This topic discusses programming information of interest 

on the 2622A) to someone who is writing a data communications driver or 

controller program to communicate with the terminal in 
an asynchronous point-to-point environment. 



An asynchronous point-to-point data communications en- 
vironment is characterized by a flow of characters that 
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have been produced over random time intervals. In order to 
achieve hardware synchronization, each character is 



V OtOi 1/ Ult CIX1U. U11C 



ITi. 111U1 C 






Start And Stop Bits 

These hardware-generated bits are used for synchronizing 
the transmit and receive devices in an asynchronous envi- 
ronment. A start bit is a "zero" line state (+ 12V) that lasts 
for 1.0 bit time; it is affixed to the beginning of a serial 
character bit stream (which may also include a parity bit). 
A stop bit is a mark or a "one" line state (- 12V) that lasts 
for 1.0 bit time; it is appended to the end of each serial 
character bit stream. After the stop bit, the line remains in 
the mark state until the next character, signified by a start 
bit, is transmitted. 

The start and stop bits are not configurable. For 110 baud, 
the terminal is automatically configured to transmit 2 stop 
bits with the data to the computer. At 110 baud, the termi- 
nal also expects to receive 2 stop bits with the data received 
from the computer. For all other baud rates, 1 stop bit is 
transmitted with data and 1 stop bit is expected to be 
received with data. 



Parity Checking 

In an asynchronous point-to-point environment, the termi- 
nal provides a vertical redundancy check (VRC), which is a 
character-based error checking mechanism for non-binary 
data. With VRC, an additional bit is affixed to each charac- 
ter to provide an expected high-order bit state for each 
character. This type of parity generation and checking is a 
means of determining the validity of data transfer on a 
character-by-character basis. 

Note that when 8-bit data is being exchanged, parity can- 
not be used and the "Parity" field in the datacomm con- 
figuration menu must be set to "NONE". Otherwise, one of 
the bits will be mistaken for parity. 

The terminal offers the following four types of parity: 

1. O'S. The high-order bit is always a zero. 

2. l'S. The high-order bit is always a one. 

3. ODD. The high-order bit is set to a zero or a one, 

whichever produces an odd number of one bits 
in the overall character representation (the 
seven data bits plus the eighth parity bit). 

4. EVEN. The high-order bit is set to a zero or a one, 

whichever produces an even number of one bits 
in the overall character representation (the 
seven data bits plus the eighth parity bit). 

5. NONE. Eight bits of data are transmitted and received. 

No parity bit is transmitted or received. 



Receive Buffer 



storage area for accepting data from the remote device. 

\A7ripv» it/mi qvo iieirtrr omr +"17-110 At fonoiiro mo^ii-i rr +V1-I0 KitWot* 
""Cii j \s%a. Ci~i.\^ u-Bliig, t* iA j i^f/C via. j.i_wCl»C pav^iig, who uiuiCi 

is partitioned into a working buffer and a 40-byte overrun 
area. For example, the specified buffer size is always 256 
bytes, thus if receive pacing is being used, the working 
buffer is 216 bytes long and the overrun area is 40 bytes 
long. When the data being received exceeds the working 
buffer and intrudes on the overrun area, the terminal will 
exercise its receive pacing mechanism (send an XOFF, for 
example, if XON/XOFF receive pacing is enabled) at that 
time to temporarily halt the flow of data from the remote 
device. When enough data has been processed so that the 
receive buffer is only half full, the terminal then signals 
the remote device to resume transmission (by sending an 
XON, for example, if XON/XOFF receive pacing is 
enabled). 

There is no equivalent overrun area for transmitting data 
from the terminal to the remote device. 



Receive Errors 

When receiving data from the remote device, the terminal 
can detect the following three types of error conditions (in 
addition to parity errors): 

1. Character overruns — a character is received before the 
preceding character was processed by the terminal's 
datacomm firmware. 

2. Framing errors — no stop bit was detected at the end of a 
character. 

3. Buffer overflows — the entire allocated buffer space is 
filled (both the working buffer and the overrun area). 

Receive errors, when detected, are reported to the remote 
device by way of byte 5 of the primary terminal status 
bytes. The remote device will not be able to determine 
which type of error occurred. If multiple receive errors 
occur simultaneously, only one will be reported. 

When a datacomm receive error occurs, a delete character 
(■) is placed in the datacomm queue and later it is dis- 
played on the terminal screen. 

NOTE 

Because null and del characters are auto- 
matically stripped from datacomm, the 
only del characters appearing on the 
screen from datacomm are the result of 
datacomm errors. 



Local/Remote Modes 

The data communications portion of the terminal operates 
independently whether the terminal is in local or remote 
mode. If the terminal is switched from remote to local while 
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data is being received from the remote device, the 
datacomm portion of the terminal continues receiving data 
(it does NOT halt the transmission). In such a case, the data 
received while the terminal is in local is discarded by the 
terminal's maincode firmware. 



Full-Duplex Operation 

In a full-duplex environment, the terminal is capable of 
transmitting and receiving data simultaneously. The 
ability to transmit may be inhibited temporarily, but it is 
never exclusive of the ability to receive. Two physical sets of 
data lines are required; control lines are needed only when 
hardware handshaking or a modem is used. Transitions on 
the control lines have no effect on the actual trans- 
mit/receive state of the terminal. 



the Clear to Send (CB) line. Note that this type of trans- 
mit pacing can only be used in a hardwired configura- 
tion where the Clear to Send (CB) line exists in the 
cabling. 

2. XDN-XOFF handshake. The host computer or external 
printer uses the ASCII control codes XDN ( D i) and XOFF 
(°j) to start and stop the terminal from transmitting. 
Note that a single XON code cancels any number of pre- 
ceding XDFF codes. 

In a full-duplex environment, the terminal can also partici- 
pate in the XON/XOFF handshake form of receive pacing, 
in which the terminal uses the ASCII control codes XON (°i) 
and XOFF (°i) to start and stop the host computer from 
transmitting. Note that a single XON code cancels any num- 
ber of XOFF codes. 



When the terminal is connected to the host computer via a 
modem, the following primary control lines are required: 

Request to Send (RS/CA) 

Clear to Send (CS/CB) 

Data Terminal Ready (CD/TR) 

If the terminal is hardwired directly to an HP 3000 comput- 
er system (no modem), only Transmit Data (SD/BA), 
Receive Data (RD/BB), and Signal Ground (AB) are 
required. 



Pacing Mechanisms 

In a full-duplex environment, the terminal can participate 
in either of the following forms of transmit pacing: 

1. Hardware handshake. The host computer can temporar- 
ily restrain the terminal from transmitting by lowering 



The terminal can also participate in an ENQ/ACK hand- 
shake (which is a Hewlett-Packard handshaking 
mechanism). With this form of handshaking, the host com- 
puter transmits a block of data and then sends an ASCII 
<ENQ> control code. The terminal responds to the <ENQ> by 
sending back an ASCII <ACK> control code when it has 
processed all of the data preceding the <ENQ> . The general 
interpretation of these two control codes is as follows: 

ENQ: "Have you processed the data up to this point?" 
ACK: "Yes, I have." 

The above pacing mechanisms are responded to by the 
terminal in the following order of precedence: 



1. Hardware handshaking pacing 

2. XON/XOFF transmit pacing 

3. XON/XOFF receive pacing 

4. ENQ/ACK pacing 



(highest priority) 



(lowest priority) 
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INTRODUCTION 

This section tells how a program executing in a host com- 
puter obtains and interprets status information from the 
terminal. 

Status requests are issued in the form of escape sequences. 
There are five types of status requests: 

1 . Terminal ID Status. This request is the means by which 
your program verifies what kind of terminal it is com- 
municating with. 

2. Primary Terminal Status. This request returns seven 
bytes that report the status of some of the latching keys, 
various error and pending flags, and the following con- 
figuration menu fields (see Section II, table 2-1 for 
descriptions of the fields): 



1. 



Xmit Fnctn 


Esc Xf er 


SPDW 


Compat 


Inh Eol Wrp 




Line/Page 




InhHndshk 




ItihDC2 





3. Secondary Terminal Status. This request returns seven 
bytes that report the status of the memory lock, buffer 
memory, and I/O firmware. 

4. Device Status. This request returns three bytes that 
report the status of the integral printer (and the exter- 
nal device on the HP 2623 A). 

5. Graphics Status. These requests apply to the HP 2623A 
Graphics Terminal. There are 12 graphics status re- 
quests that can be made; they are listed in table 7-2. 

The escape sequence used for each of the above requests and 
the format of the returned status information is presented 
in the following paragraphs. 

All status requests are treated as block transfers. In 
response to a status request, the terminal transmits an 
escape sequence, followed by a series of bytes, followed by a 
terminator. The terminator is as follows: 



Character Mode 
Block Line Mode 
Block Page Mode: 



% or % l f 
% or % l f 
<BlkTermnator> 



In either character mode or block line i mode, the Vf is used 
if auto line feed mode is enabled. In block page mode, the 
block terminator is <B1 k Termnator> (%). 

The type of handshaking used is determined by the setting 
of the InhHndShk and Inh °i fields of the configuration 
menu as follows: 



InhHndShkCG) 


= YES 


No handshake 


InhDC2CH) 


= YES 




InhHndShkCG) 


= N0 


D i 


InhDC2(H) 


= YES or NO 




InhHndShkCG) 


= YES 


°i/V D i 


InhDC2CH) 


= N0 





For situation 1 above (no handshake), if data is entered 
from the keyboard while the terminal is responding to a 
status request, the data is stored by the terminal, then 
transmitted after the status request response is completed. 

For situation 2, the keyboard is locked, while the terminal 
responds to a status request, until the computer sends the 
DC1 which triggers the status response from the terminal. 
Then the terminal sends the status, followed by any data 
input from the keyboard. 

For situation 3, events are the same as for situation 2, ex- 
cept that after the computer sends the first DC1, the ter- 
minal responds with a DC2, the computer sends a second 
DC1, then the terminal sends the status and any keyboard 
data. The keyboard is locked until the second DC1 is 
received from the computer. 



INTERPRETING STATUS 



For primary, secondary, and device status requests, the 
terminal returns an escape sequence followed by a string of 
bytes. The status information is contained in the lower four 
bits of each byte. The upper four bits are set so that the byte 
translates into one of the 16 ASCII characters shown in 
table 7-1. 

For a terminal ID request, the terminal returns the 5- 
character ASCII string "2622A"or "2623A". 



Terminal ID Status 

You request the terminal ID status by issuing the following 
escape sequence: 

E c»s A 

The terminal responds by sending back the following five- 
character string: 

2622A 
or 

2623A 
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Table 7-1. ASCII Status Characters 



ASCII CHARACTER 


BINARY 



1 
2 
3 

4 
5 
6 

7 

8 
9 

< 
> 


0011 0000 
0011 0001 
0011 0010 
0011 0011 

0011 0100 
0011 0101 
0011 0110 
0011 0111 

0011 1000 
0011 1001 
0011 1010 
0011 1011 

0011 1100 
0011 1101 
0011 1110 
0011 1111 



Terminal Status 

Terminal status is made up of 14 status bytes (bytes 0-13) 
containing information such as display memory size, 
switch settings, configuration menu settings, and termi- 



nal errors. These 14 status bytes are displayed below the 
self-test screen pattern when the "TERM NAL TEST" ( 19 ) 
key (in the "service keys" set of function keys) is pressed. 
There are two terminal status requests: primary and sec- 
ondary. Each returns a set of 7 status bytes. 

PRIMARY TERMINAL STATUS. You request the first 
set of terminal status bytes (bytes 0-6) by issuing the 
following escape sequence: 

The terminal responds with an^N , and seven status bytes 
followed by a terminator. A typical primary terminal 
status request and response is illustrated in figure 7-1. The 
example assumes that the °i handshake is being used and 
that the appropriate terminator is a %. 

SECONDARY TERMINAL STATUS. You request the 
second set of terminal status bytes (bytes 7-13) by issuing 
the following escape sequence: 

The terminal responds with an^cl, and seven status bytes 
followed by a terminator. A typical secondary terminal 
status request and response is illustrated in figure 7-2. The 
example assumes that the D i handshake is being used and 
that the appropriate terminator is a V 



COMPUTER 



TERMINAL 



BYTE 



1 




ESC A DC1 



ESC \ 4007420 CR 



t t 

Byte Byte 6 




STATUS 



4K bytes of display memory (2 pages of 24 lines) 



Function key transmission disabled 
Space overwrite latch disabled 
Cursor wraparound disabled 
Strapped for line 



Configuration 
Straps A-H 



Disable handshake 
Inhibit DC2 disabled 

Upper case only 

Block mode 

Auto line feed 

Terminal sends secondary status 



ENTER key has been hit 

No data comm errors 

Last Self-Test ok 

No device errors (no integral printer error) 

No devise status pending 

No device operation status pending 



Figure 7-1. Primary Terminal Status Example 
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Status 



BYTE DISPLAY MEMORY SIZE 



Sit! 




SP 


iiii 


4 


3 


2 


1 




,i 










1 






-1 Kbytes 

- 2K bytes 

- 4K bytes 
-8K bytes 



This byte specifies the amount of display memory available in the terminal. 
Note that the HP 2622A and HP 2623A terminals always return 4K bytes. 



BYTE 3 





LATCHING KEYS 








I 


m 


,. 


4 


3 


2 


1 


. 


MJJ 


if 




1 


1/0 


1/0 


1/0 



Terminal sends 
secondary status 



WU 1 U LT r\ey 

1 = auto LF 
= no auto LF 



CAPS LOCK Key 
1 upper case only 

upper and lower case 

SLOCK MODE Key 

1 block mode 

character mode 



BYTE1 



CONFIGURATION STRAPS A-D 







iH 


', 


4 


3 


2 1 1 


.f 1 


§|p! 




, 


1/0 


1/0 


i/oji/o 





















Strap D 
Page/Line 
1 = Page 

= Line 

Strap C 

(Inhibit End-of-Line Wraparound) 

1 = yes (Enabled) 
= no (Disabled) 



Strap A 

(Function Key Transmission) 

1 = yes (Transmitted) 

= no (Not transmitted) 

Strap B 

(Space Overwrite Latch) 

1 = yes (Enabled) 
= no (Disabled) 



BYTE 4 



TRANSFER PENDING FLAGS 



it 


SIS 


tjf 




4 


3 


2 


1 


IMpi 


:!fiis 






1/0 


1/0 


i/oh/o 



Secondary Status Pending - 
I yes 

no 



ENTER Key Pending 
i yes 
no 



Cursor Sense Pending 
1 yes 

no 

Function Key Pending 

1 yes 
no 



Refer to Section It for a detailed description of configuration straps A-D. 



BYTE 2 



CONFIGURATION STRAPS E-H 



BYTE 5 



ERROR FLAGS 



illl 




X* 




4 


3 


2 ( 1 


pfii' 




) 


i 


1/0 


1/0 


| 



Strap H (Inhibit DC2) 

1 = yes (Enabled) 

= no (Disabled) 

Strap G (0C2 Handshake) 

1 = yes (Enabled) 
= no (Disabled) 



L 



Strap E 



Strap F 



Refer to Section II for a detailed description of configuration straps G and H 
(straps E and F do not apply to the terminal). 



— 




Ill 




4 


3 


2 


1 


'. 






1/0 





1/0 


1/0 



Device Error 

(Integral Printer Error) 

1 error (last print operation 

or printer test failed) 
no error 



L 



Data Comm 

1 parity or buffer 
overflow error or 
framing overrun error 

no error 



-Self-Test 
1 no error 
error 



BYTE 6 



DEVICE TRANSFER PENDING FLAGS 



M. 7 


lif 


■■A 4 


3 


2 


1 


■ : - 


§i! 


>'"'] 





1 


1 



L 



Device Status Pending ft*p") 
' yes 

no 

Device Operation Status 

Pending 
i yes 
no 

(tracks "S", "F", or "U" completion codes associated with'clp device 
control sequences.) 
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COMPUTER 



TERMINAL 



■ 


■ 


ESC ~ DC1 




s 


ESC I 0500002 CR 


t t 

Byte 7 Byte 13 












BYTE 


ASCII 


7 





8 


5 



9 

10 
11 
12 
13 



BINARY 

0000 



0100- 

I 



000 
000- 



000 
000 
010 



STATUS 



-I/O firmware installed 
-Terminal identifies self 



Do not send escape codes to printer 
Compatibility Mode off (2623A) 



- Memory locked 



Figure 7-2. Secondary Terminal Status Example 
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SECONDARY STATUS BYTES 



BYTE 10 



KEYBOARD INTERFACE KEYS (N-R) 



BYTE 7 



BUFFER MEMORY 

(always zero) 







• 




4 


3 


2 


1 





1 



















-IKbytes 
- 2K bytes 
-4K bytes 

-8K bytes 



Memory Installed in addition to display memory that is available for use as 
data buffers. Note that the HP 2622A and HP 2623A terminals always return 
a valua 





7 ! .•■ 


5 


4 


3 


2 


1 




oh 


1 





1/0 


1/0 


1/0 



Switch Ft . 
Q 



Compatibility Mode off 

1 Scaled Compatibility 
mode 

Unsealed Compatibility 
mode 

1 Compatibility Mode off 



L Switch N Printer (Escape 
Code Transfer) 
1 = open (Send ESC code) 

= closed (Do not send code) 
— Switch P Compatibility 

Mode (Scaled) 

1 = Enabled 
= Disabled 



- Switch Q Compatibility 
Mode (Unsealed) 

1 = Enabled 
= Disabled 



Straps N-R do not apply to the HP 2622A terminal. 



BYTE 8 TERMINAL FIRMWARE CONFIGURATION 



8 


7 


6 


6 


4 


3 


2 


1 













1 





1 



= Non-programmable 

terminal 

1 = Terminal 

identifies 
self 



L 



1 = I/O firmware installed, integral 
printer (Option 50) present 

= No APL Firmware 



APL Firmware does not apply. Note that the HP 2622A returns either a 4 or a 
5; the HP 2623A always returns a 5. 



BYTE 11 



Strap V- 
Strap U 



CONFIGURATION STRAPS S-V 

(always zero) 



Straps 



■ 




b 


.-, 


4 


3 


2 


1 


. 


II 



















L 



Straps S-V do not apply to the teminal. 



Strap T 



BYTE 9 



Strap M 



CONFIGURATION STRAPS J-M 

(always zero) 



- 


".' 




5 


4 


3 


2 


1 




■ 




■ 















Strap L (Self-Test Inhibit) 

1 = yes (Inhibit test) 
= no (Allow test) 

Straps J-M do not apply to the terminal. 



Strap J (Auto Terminate) 
1 = yes (Enabled) 

= no (Disabled) 

Strap K (Clear Terminator) 

1 = yes (Enabled) 
= no (Disabled) 



BYTE 12 



Strap Z 



Strap Y 



CONFIGURATION STRAPS W-Z 

(always zero) 



. 


- 


: 




4 


3 


2 


1 


c 






•: 















— Strap W (Data Comm Test) 
1 = yes (Inhibit) 
= no (Allow) 
Strap X 



Straps W, X, Y, and Z do not apply to the terminal. 



BYTE 13 



MEMORY LOCK MODE 



8 




. 




4 


3 


2 


1 








? 





1/0 


1/0 


1/0 



. 1 = locked in row ^ 
= locked in row (memory overflow protect) 

. 1 = memory lock on 
= memory lock off 



, 1 = memory full 



only active when memory 



= memory not full J lock is enabled 
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DEVICE STATUS 

The following information on device status only applies 
when option 050 (the integral printer) is installed and the 
external device port on the HP 2623A. 

The status of the integral printer and external printer can 
be obtained by issuing a device status request. This request 
would typically be made following a print operation or 
after examining bytes 5 and 6 of the primary status. The 
device status bytes are shown in figure 7-3. 

You request device status by issuing the following escape 
sequence: 

^*p <device code>* 



where <device code> is either 4 or 6. Both 4 and 6 are 
interpreted as the integral printer on the 2622 A. The exter- 
nal printer is 4 on the 2623A. However, you may obtain 
status of the integral printer by device code 4 if " I NT" 
(integral) is configured in the "Pr inter Code 4" field of the 
External Drive Configuration Menu of the HP 2623A. 

If <device code> is any value other than 4 or 6, the escape 
sequence is ignored. 

The terminal responds with the sequence ^:\p <device 
code>, followed by three status bytes followed by a ter- 
minator. A typical device status request and response are 
illustrated in figure 7-4. 



DEVICE STATUS BYTES 

(Integral Printer) 



BYTEO 



s 





3 


2 


1 







1/0 


1/0 



Printer Error 1 •— 

1 - yes (out of paper or 

printer bail open) 
= no 



- Last Print Command 
1 = failed (tracks "F" parameter 
of device operation status) 
= successful (tracks "S" parameter 
of device operation status) 



BYTE1 



I*. II* Ms] * 


3 


2 


1 


UftffejfS 1 - 








1/0 



I 



Command Execution — ' 
1 = last command performed 

= last command interrupted 
(tracks "U" parameter 
of device operation status) 



L 



1 = printer busy 
= printer not busy 



BYTE 2 



A 


IB 


-3 


r . 


4 


3 


2 


1 


jjl 


1 


I 











1/0 



Printer Present (option 050) 
1 = yes 
= no 



DEVICE STATUS BYTES 

(External Printer) 



BYTEO 



8 


•' 


6 


5 


4 


3 


2 


1 








1 













1/0 



- Last Print Command 
1 = failed (tracks "F" parameter 
of device operation status) 
= successful (tracks "S" parameter 
of device operation status) 



BYTE1 



: 8, 


7 


6 


5 


4 


3 


2 


1 





(i 


l 


■ 


1/0 












J 



Command Execution - 
1 = last command performed 
= last command interrupted 
(tracks "U" parameter 
of device operation status) 



L 



Printer Busy 

1 = device transfer in progress 

= not busy 



BYTE 2 



• 8 




•: 




4 


3 


2 


1 


"" 


i. 


1 


1 















Figure 7-3. Device Status Bytes 



7-6 



Status 



COMPUTER 



TERMINAL 




EXTERNAL 
PRINTER 
(Used with 
HP 2623A Oniy) 



ESC & p6 A DC1 

»• 

ESC \ p6 181 CR 



Byte 



oJL 



Byte 2 




BYTE 


ASCII 

1 

8 
1 


BINARY 







| 0011 


0001 








I 








1 


|oon 


1000 

I 








2 


jooi 


0001 






I 



STATUS 

Last print operation failed 
Last command performed 
Printer present 



Figure 7-4. Device Status Example 



HP 2623A GRAPHICS STATUS 

In addition to normal HP 2623A terminal status you can 
request graphics status information. All graphics status 
requests are initiated by sending an h «s followed by a 
single parameter (1 through 12) followed by a A . The single 
parameter selects the particular status block desired. If an 
invalid parameter is used, the terminal will simply return 
its I.D. (see Device I.D. Request, parameter = 1). 



Graphics Status 
Request: 



s <parameter> 



where: *c * a is the graphics status escape sequence. 

<parameter> is 1-12 and selects one of twelve 
blocks of graphics status infor- 
mation. 

The graphics status blocks that can be requested are listed 
in table 7-2 together with the format of ther terminal's 
response. Detailed descriptions of each of the status re- 
quests are contained in the following paragraphs. 

The terminal will respond with one or more bytes of status 
information followed by a block terminator. All status 
information is returned in ASCII format, separated by 
commas. Coordinates are returned in a fixed format, con- 
sisting of a sign and five digits. Leading zeros are used as 
required to provide a fixed number of digits (i.e. +00100, 
-01234). This allows you to use simple input statements 
without the need to mask or shift bits. 



If the DC1 handshake protocol is enabled (i.e., "NO" is 
entered in the "InhHndShKG)" and "Inh DC2(H>" fields of 
the Terminal Configuration menu — refer to Section II), the 
status block is not actually sent until receipt of a DC1 
character. If the DC1 character is used, only one status 
request can be enabled while the terminal is waiting for a 
DC1. When the DC1 is received, the last status block re- 
quested will be sent. 

While the terminal is waiting for the DC1, the Device 
Status Pending bit is set (see byte 6 of the primary status 
bytes on page 7-3). 

The terminal's configuration determines the terminating 
character sent following the status block (%, Vr, or \) — 
refer to page 7-1. Graphics status requests turn on an echo 
suppress mode in the terminal. This prevents information 
echoed back from the computer from being displayed on the 
screen. Once a status block has been sent, characters 
received by the terminal will not be displayed until one of 
the following control characters is received: 0, h, Sj,^ , %, *V, 
l f, \, t, V With the exception of % and 1 f the terminating 
control code itself will be executed. 

The terminal expects the status information to be echoed 
and uses the terminating control character to turn off the 
suppress echo mode. If the computer does not echo the 
status back, a suitable control character must be returned 
to the terminal to turn off the echo suppress mode. 

The graphics status blocks that can be requested are shown 
in table 7-2. 
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Table 7-2. HP 2623A Graphics Status Requests 



Parameter 


Request 


Response 


1 


Read device I.D. 


2623A 




2 


Read current pen position 


<X>,<Y>,<PEN> 




3 


Read graphics cursor position 


<X>,<Y> 




4 


Read graphics cursor position with wait 


<X>,<Y>,<KEY> 




5 


Read display size 


<LLX> , <LLY> , <URX> , <URY> , <MMX> , <MMY> 




6 


Read device capabilities 


<b1>,<b2>,. . .<b15>,<b1S> 




7 


Read graphics text status 


<X size>,<Y 5ize>,<origin>,<angle>,<9 


lant> 


8 


Read zoom status 


001., 




9 


Read relocatable origin 


<X>,<Y> 




10 


Read Reset status 


<RESET>,<b1>. . .<b6>,<b7> 




11 


Read area shading capability 


1,8,8 




12 


Read dynamics capability 


1,1 





Read Device I.D. (Parameter=1) 

When you request a device I.D. the terminal responds with 
its Hewlett-Packard model number, 2623A. 



Device I.D. 
Request: 



h»"l 



The terminal responds: 2623A <tertninator> 



Read Graphics Cursor Position 
(Parameter=3) 

The graphics cursor position is returned as a string of 
ASCII characters. 



Read Graphics 
Cursor Request: 



I h * s 3 " I 



The terminal responds: <X>,<Y> <terminator> 



Read Current Pen Position (Parameter=2) 

The pen position and status are returned as a string of 
ASCII characters. 



Pen Position 
Request: 



^•32 



The terminal responds: <X> ,<Y> ,<Pet>>,<terminator> 

where: <X> = X coordinate 
<Y> = Y coordinate 
<Pen> = Pen state, 0=pen up, l=pen down 



For example, assume that the pen is at 360, 80, the pen is 
up, and the terminal is set for the DC1 handshake, with 
CR as the terminator: 



where: <X> = X coordinate 
<Y> = Y coordinate 



Read Cursor Position with Wait 
(Parameter =4) 

This request allows the user to position the cursor, then 
strike a key to return the position. The ASCII decimal 
code for the key struck is also returned (not the actual 
character). The code is returned as three digits. For exam- 
ple, striking an uppercase A would return 065. Only 
ASCII character keys will generate a response (i.e. ROLL 
UP, ROLL DOWN, etc. are ignored). The graphics cursor 
is turned on, if not already on. If an escape sequence is 
received by the terminal after it has received the READ 
CURSOR with WAIT command and before a key is struck, 
the READ CURSOR command will be aborted. The new 
sequence will be executed instead. 



The computer sends: t * a 2 * <terminotor> DC1 

^■X coordinate ^Pen state 
The terminal responds: +00360, +00080, OS. 



Y coordinate 



/ 



Read Graphics Cursor 
with Wait Request: 



^•54 



The terminal responds: <X>,<Y>,<key code> 
<terminator> 



Status 



where: <X> = X coordinate 

<Y> = Y coordinate 
<key code> = Decimal value of key struck 

The position bytes are ordered as in the read pen request. 
The decimal of ASCII characters are given in ASCII charac- 
ter set tables in Appendix B. 



Read Display Size 
(Parameter=5) 

This request returns the number of displayable units in 
the X and Y axes. It also returns the number of units per 
millimeter in the display. This request allows you to scale 
data for use on graphic devices with varying display areas. 



where: 



Read Display 
Size Request: 



h- 5 I 



The terminal responds: <LLX>,<LLY>,<URX>,<URY> , 
<MMX>,<MMYxterminetor> 

where: <LLX>,<URX> = Lower left and upper right x 

coordinates 
<LLY>,«URY> = Lower left and upper right y 

coordinates 
<MMX> , <MMY> = number of units per millimeter 

in the x and y axes, (five digits 

and a decimal point) 

The terminal will always return a fixed response. The 
lower left corner has coordinates of 0,0. The upper right 
corner has coordinates of 511,389. There are approximately 
2 units per millimeter in each axis. 

Terminal response: +00000, ♦00000, +00511 ,+00389, 
00002. ,00002. <termlnator> 



Read Device Capabilities (Parameter =6) 

The device capabilities request returns a list of graphic 
and plotting features available in the terminal. This al- 
lows you to use one program for a variety of graphic 
devices. Not all of the features listed are available in the 
terminal. The absence of a feature is indicated by a 0. If a 
feature is present, it may be necessary to send an addi- 
tional request to determine the exact capabilities present. 
Where multiple response values are possible the termi- 
nal's standard response is shaded. 



Device Capability 
Request: 



* 3 H 



The terminal responds: 

<b1 > , <b2> , <b3> , <b4> , <b5> , <b6> , <b7> , 

<b8>,<b9>,<b10>,<b11>,<b12>,<b13>,<b14>, 

<b15>,<b16><terminator> 



<b1> - Clear Display 

= no clear 

1 = paper advance 

O — filagr /"^-n+ol CiY m aicm'\ 



<b2> - Number of Pens (1) 
<b3>,<b4> - Not Used (0,0) 



<bS> « Area Shading 
= no 



<b6>,<b7> - Not Used (0,0) 

<b8> - Dynamic Modification 
no 




<b9> - Graphics Character Size 
= fixed 



2 = any size 

<b!0> « Graphics Character Angles 
= fixed 



<b11> 



<b12> 



2 = multiples of 45° 

3 = any angle 

Graphics Character Slant 
= fixed 



2 = any angle 

Dot-Dash Line Patterns 

= none 

1 = predefined onh 




<b13>-<b16> - Not Used (0,0,0,0) 

The terminal will always respond: 

3, 1,0, 0,1, 0,0, 1,1,1 ,1, 2, 0,0,0,0< terminator > 

Read Graphics Text Status 
(Parameter =7) 

The terminal returns the current text size, orientation, 
slant, and type of justification. Refer to Section X, 
Graphics Control Functions for a description of graphics 
text characteristics. 



Read Graphics 
Text Request: 



^•37" 



The terminal returns: <x size>,<Y aize> ,<origin> , 
<angle>,<3lant><terminator> 

where: <X size> - X dimension of the character cell 
(sign + 5 digits) 
<Y aize> - Y dimension of the character cell 
(sign 4- 5 digits) 
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<origin> - Relative position of text to cursor 
(see text origin command) (1 digit) 

<angle> ■ Text angle 0, 90, 180, or 270 (five 
digits and a decimal point) 

<slant> • 00000. or 00045. degrees 



Example terminal response: 

+00007, ♦00010,1 <terminator> 



Read Zoom Status (Parameter =8) 

This request returns the zoom setting. Since the HP 2623A 
terminal does not have the zoom feature, it always returns 
constant values. 



Read Zoom 
Status Request: 



■r • s 8 



Read Reset 
Status Request: 



h » s 10 



ine terminal responds: <re9et>,<b1>,<b2> , 
<b3>,<b4>,<bS>,<b6>, 
<b7><terminator> 

where: <reset status> - No full reset since last 

check 
or 
1 Terminal has been reset 
<b1>-<b7> ■ (not used) 



Read Area Shading Capability 
(Parameter=11) 

The area shading capability of the terminal can be read. 
These are fixed for the terminal. 



The terminal responds: 

<zoom s ize> ,<zoom on/of f ><tercninator> 

where: <zoomaize> ■ 001. 

<zoom on/of f> - for Off 



Read Relocatable Origin 
(Parameter =9) 

The position of the relocatable origin is returned as x and 
y coordinates. 



Read Relocatable 
Origin Request: 



I h * s 9 - I 



The terminal responds: 

<X coordinate) ,<Y coordi nateXterminator > 

Example terminal response: 

+00000, +00000 <terminator> 



Read Reset Status 
(Parameter=10) 

You can determine whether or not the terminal has exe- 
cuted a full reset (or Power On) since the last time reset 
status was checked. This will tell you whether or not you 
need to reestablish terminal settings or images before 
resuming terminal functions. An additional seven bytes 
are returned but are not used. 



Read Area 
Shading Request: 



E I 



The terminal will always respond: 1,8,8 <termiT)ator> 

The "1" indicates that the area shaded must be rectangu- 
lar. The first "8" indicates that the shading pattern is 8 
units wide. The second "8" indicates that the shading 
pattern is 8 units high. 



Read Graphic Modification 
Capabilities (Parameter=12) 

You can read the terminal's dynamic graphics 
capabilities. This is the ability of the terminal to change 
selected portions of the display. These are fixed for the 
terminal. 



Read Graphic Modification 
Capabilities Request: 



■ h • a 12 *| 



The terminal will always respond: 1,1 <terminator> 

These two bytes indicate that the terminal has selective 
erase and compliment capabilities. 



Any Other Parameter 

Any other parameter which has not been assigned causes 
the terminal I.D. to be returned. This is to prevent an 
invalid status request from tying up the requesting com- 
puter while waiting for a response. 

2623A<terminator> 



7-10 



INTRODUCTION 



TERMINAL SELF-TESTS 



This section is divided into two portions. The first discusses 
the various error messages that may appear on the termi- 
nal's screen while you are attempting to perform opera- 
tions through the keyboard. The second discusses the 
various types of self-tests that are incorporated into the 
terminal. 

ERROR MESSAGES 

When the terminal detects a parameter inconsistency or 
error condition, it locks the keyboard and displays an ap- 
propriate error message across the bottom of the screen 
(replacing the function key labels). Press QD to unlock 
the keyboard, clear the message, and reinstate the current 
function key labels. 

The various possible error messages and their general 
meanings are as follow: 

Default conf igs used 

Press RETURN to clear 

This message is displayed when the terminal attempts 
to read the content of non- volatile memory but detects 
a CRC error (e.g., at power-on time, during a hard 
reset). 

To determine whether the problem is a bad battery or a 
bad RAM chip, run the Terminal Test described later in 
this section. If the RAM chip used for non-volatile 
memory is bad, the Terminal Test will fail and 
generate an appropriate "CMOS RAM" message identify- 
ing the faulty chip. If the test passes, then the 
"default conf igs used" power-on message indicates 
that the battery needs to be changed. Instructions on 
how to change the battery are provided in Section IX, 
"Terminal Maintenance Procedures". 
After clearing the message (by pressing ^Q), you 
may then reconfigure the terminal as you desire. 

Integral printer error 

Press RETURN to clear 

Something is wrong with the integral printer. It may 
just be out of paper or the metal latch (under the 
plastic printer lid) may not be pressed down securely. 

No 'TO' device 

Pr essfiETURN to c le»r 

You attempted to initiate a device control data trans- 
fer (copy line, copy page, copy all) but no destination 
device is currently defined. Press ^Q, use the 
"device control" set of function keys to define an 
external printer and/or the integral printer as the "to" 
device, and then retry the copy operation. 



The terminal includes six types of self-tests: 

• Power-On Test 

• Manufacturing Test 

• Terminal Test 

• Identify ROMs 

• DatacommTest 

• Internal Printer Test 

The Power-On Test is automatically initiated as the result 
of a power-on sequence. All of the other tests must be 
initiated using the "service keys" (except the Terminal 
Test, which can also be initiated programmatically or by 
using a "MODES" function key). 



Power-On Test 

The Power-On Test, which is performed automatically 
whenever you turn on the terminal's power, does the 
following: 

1 . Tests the processor and verifies the integrity of all ROM 
(Read-Only Memory) and RAM (Random-Access 
Memory) chips within the terminal. 

If the Power-On Test results are normal: 

1. at power on, the terminal beeps once, 

2. does the test for about 15 seconds, 

3. beeps once again, 

4. brings up the MODES group of softkey labels on the ter- 
minal screen. 

If an error is found, one of the following will occur when the 
terminal is turned on: 

a. The terminal will fail to beep at all. 

b. The terminal will beep continuously. 

c. After the first beep, the terminal will beep 1 to 14 times 
and no softkey labels will appear on the screen. 

If the terminal fails to beep, check to make sure the 
keyboard jseonnectedpreperlyj and^ry again. If the prob- 
lem persists, call the nearest HP Sales and Service Office 
and arrange to have the terminal repaired. 

If one of the other error conditions occur (beeping too many 
times), also call the nearest HP Sales and Service Office 
and arrange to have the terminal repaired. 
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Terminal Test 

This test does the following: 

1. Performs a graphics test on the 2623A. The test checks 
both the vector generating function as well as the 
graphics memory. If this test fails, a message indicating 
the failing component may be displayed. The display 
shows two patterns: 



Ef31 



[f5] 



tfliDs: 



The first: 



The second: 





2. Displays the message "TESTING" at the bottom of the 
screen (on the same line where the function key labels 
normally appear). 

3 . Verifies the integrity of all firmware ROM chips within 
the terminal. 

4. Non-destructively verifies the integrity of all RAM 
chips within the terminal (including the one used for 
non- volatile memory). 

5. Displays the test pattern shown in figure 8-1 or 8-2 
(depending on whether you have the optional Line 
Drawing or National character sets). 

To initiate the Terminal Test press the following keys in the 
sequence shown: 



or 

[f5] 



[MODES] 



If a ROM error is detected, the following message is dis- 
played across the bottom of the screen: 

ROM ERR #x 

Press RETURN to clear 

where "x" will be a number from 1 to 6. This message 
contains information identifying the bad ROM chip(s) and 
describing the nature of the detected error condition. In 
such a case, or for any other error message, write down the 
message so you can relate it accurately to your HP Service 
Representative over the telephone (this allows him to ar- 
rive prepared with the proper replacement parts). 

If a RAM error is detected, the following message is dis- 
played across the bottom of the screen: 

RAM ERR #x 

Press RETURN to clear 

where "x" is 1 to 8. This message also contains information 
identifying the bad RAM chip(s) and describing the nature 
of the detected error condition. Write down the message 
and call your nearest HP Service Representative. 
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Figure 8-1. Screen Test Pattern, Standard Terminal 
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Figure 8-2. Screen Test Pattern, Option 202 (Line Drawing Character Set) 
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If the ROM and RAM chips all pass the test but the test 
pattern on the screen is malformed, then this would sug- 
gest a Problem with the video n ortion of the terminal (the 
sweep mechanism, the yoke alignment, and so forth). 



Identify ROMS 

To generate a descriptive list of all ROM chips installed in 
the terminal, press the following keys in the order shown: 



[RIDS] 



[f3] 
EX 



tfB] 



A list similar to the one shown in figure 8-3 is displayed on 
the screen. 



Datacomm Test 

The data communications (datacomm) self-test checks the 
50-pin port at the rear of the terminal. It also checks the 
25-pin external peripheral port of the HP 2623A. 

To enable the data communications (datacomm) self-test 
press the following keys in the sequence shown: 



[f3] 



[RIDS] 



[f7] 
HE 



These test hoods are available as a set which can be ordered 
separately as the HP 13259A Data Comm Self-Test Con- 
nector Kit. 

The loopback test consists of a data loopback operation 
(which checks to see if the character sent is the same as the 
character received), a baud rate test (which verifies that 
the baud rate mechanism is functioning properly within 
± 2% of the configured baud rate), and a modem control line 
test. 

While the test is executing, "Testing" is displayed on the 
terminal screen. If no errors are found, the terminal beeps 
and displays the softkeys. If an error is found, an error 
message will appear on the terminal screen, similar to a 
ROM error. 

The "Err#" field contains a numeric error code which is 
interpreted as follows: 

1 = Test connector not present 

2 = Baud rate too fast 

3 = Baud rate too slow 

4 = Error in Control lines 

5 = Character did not loop back 

6 = Received character NOT same as one trans- 

mitted 

7 = Framing error in character 

8 = A character was overrun 



Test hood (HP part no. 02620-60056) must be connected to 
the 50-pin datacomm port, and test hood (part no. 02620- 
60062) must be connected to the 25-pin external peripheral 
port (HP 2623 A only) to perform the datacomm test. Other- 
wise, "Datacomm Error 1 " will appear on the screen if the 
test is attempted without them being connected. 

Data Communications Test Hoods 



Part No. 


Description 


02620-60056 
02620-60062 


This is a male 50-pin test hood for use on the 
datacomm port on both the HP 2622Aand HP 
2623A terminals. 

This is a male RS-232C test hood for use on 
the external peripheral port on the HP 2623A 
terminal. 



HP 2622A 


HP 2623A 


Firmware ROMs 


Firmware ROMs 


1818-1885 2123 


1818-1640 2129 


1818-1688 2123 


1818-1642 2129 


1818-1687 2123 


1818-1455 2129 


1818-1688 2123 


1818-1454 2129 




1818-1641 2129 




1818-1781 2129 



Printer Test 

The Printer Test, which is usable only if the optional inte- 
gral printer is present, exercises all the features of the 
integral printer to verify that it is functioning properly. To 
initiate this test press the following keys in the sequence 
shown: 



[■f3] 



[f81 



Figure 8-3. ROM Identification Listing 



[RIDS] 



If the printer is functioning properly it generates the test 
pattern shown in figure 8-4. 

Note that if your terminal does NOT include the integral 
printer the IB key label in the "service keys" set of 
function keys will be blank and pressing that key will have 
no effect. 

If an error condition is detected while the test is being 
e x e cut e d, the message 

INTEGRAL PRINTER ERROR 
Press RETURN to clear 

appears across the bottom of the screen. To clear the mes- 
sage, press ^B- Note that the error condition may be 
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Error Messages and Self-Test 



«»PbC DEFGhlJK LCNCPGRS TUWXYZC \] A v abc detghijk Imnopqrs tuvwxyzC l)-l 
@ABC DEFGHI.JK L.MHCDPQRS TUVUiXYZT \ 3 ~ _ 

««C IFM* L!WK TlWYZt N3" '*: deftfijk lepers UMtfyrf IH !"*$ »'<)•♦, -./01231 5679B:;< ■>* 

(?PBC DEFG E»PBC DEFG PPEt ULt-'J PAbJC DcK3 



Figure 8-4 . Integral Printer Self-Test Output 



either of the following, in which case you could correct it 2. The metal latch (under the plastic printer lid) is not 

yourself: pressed down securely. 

If the error is not due to one of these conditions, call your 
1. Out of paper. nearest HP Service Representative. 
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Terminal Maintenance Procedures 



SECTION 



IX 



INTRODUCTION 



BATTERY MAINTENANCE 



This section provides information on preventive mainte- 
nance for your terminal, such as cleaning the screen and 
keyboard; and routine maintenance such as replacing 
paper in the integral printer. 



CLEANING THE 
SCREEN AND KEYBOARD 

The display screen and the keyboard should be cleaned 
regularly to remove dust and grease. First, lightly dust the 
entire terminal using a damp, lint-free cloth or paper 
towel. The cloth or paper towel should be damp enough to 
pick up any dust, but should not be wet. Avoid wiping dust 
or lint into the key area of the keyboard. 

Greasy smudges and fingerprints can be removed using 
most conventional spray cleaners. Avoid spraying between 
the keys. 

DO NOT use petroleum-based cleaners (such as lighter 
fluid) or cleaners containing benzene, trichlorethylene, 
ammonia, dilute ammonia, or acetone because these 
chemicals could damage the terminal's plastic surfaces. 



The non-volatile portion of memory that contains the ter- 
minal's configuration data is protected against destruction 
by a battery that is located just above the rear panel of your 
terminal. Figure 9-1 shows the rear panel and the location 
of the battery. 

The battery requires no special care or maintenance. It 
should, however, be replaced with a new battery every 12 
months. You may purchase a replacement battery through 
conventional retail stores. When doing so, request a Mal- 
lory Battery, Type TR133. You may also order replacement 
batteries through your local HP Sales and Service Office 
using the following nomenclature and part number: 

HP 2622A or HP 2623A Battery, 
HP Part No. 1420-0259 

If your terminal includes the optional thermal printer you 
may wish to record the various configuration menus on 
paper before removing the old battery. To do so, perform the 
following: 

1. Use the "conf ig keys"set of function keys to display 
the particular menu of the screen. 



2. Press the 



I key. 







'mimiims&m 



BATTERY CLIPS 



Figure 9-1. Battery Location, Rear Panel 
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Replace the battery as follows: 

1. Grasp the battery support at points A and B as shown 
in figure 9-2. 

2 . Squeeze the tabs at points A and B toward the center of 
the battery support with enough pressure to disengage 
the flanges that hold the battery support in place. 

3. Gently pull the support downward until it is com- 
pletely free from the terminal housing. 

4. Remove the old battery from the support. 

5. Install the new battery in the support making sure 
that the positive end of the battery matches the posi- 
tive end of the support (+ to + and - to -). 

6. Reinsert the battery support into the terminal. A 
slotted guide along one side of the battery support 
ensures that the support is inserted correctly. The 
slotted guide must be facing away from the terminal 



case when you reinsert the support (otherwise the 
support will not fit back into the terminal). 



THERMAL PRINTER PAPER 

The optional thermal printer mechanism uses a thermal 
printing paper that is manufactured specifically for use by 
the HP 262x family of terminals. You can purchase it 
through your local HP Sales and Service Office using the 
following nomenclature and HP part number: 
1 Box (24 rolls) Thermal Paper, HP Part No. 9270-0638 

It is recommended that you only use HP Thermal Paper in 
your terminal. If you have an HP Warranty and Service 
Contract, you MUST use only HP Thermal Paper in order 
to maintain a valid contract. HP Warranty and Service 
Contracts are available through your local HP Sales and 
Service Office. 




Figure 9-2. Removing the Battery 
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Paper Loading 



The printer mechanism is shown in figure 9-3. 

Load a roll of thermal paper into the printer as follows: 

1. Lift the top cover of the printer mechanism. An il- 
lustration of the correct paper position and flow is 
embossed on the underside of this cover. 

2. Press the latch (figure 9-3) toward the front of the 
terminal to release the latching frame. Lift the hinged 
latching frame to its forward position. 

3. Remove any paper remaining in the printer. 

4. The center paper core is held in place by a metal rod 
inserted through the center of the core. Grasp the core 
and lift forward and upward along the guide slots to 
remove the core and rod. 

5. Remove the rod from the old core and insert the rod 
through the core of a new roll of paper. 

The HPThermal Paper is coated with print material on 
one side and must be inserted into the printer correctly 
to produce the print image. The paper must feed 
toward the front of the terminal from the underside of 
the paper roll (see the embossed illustration on the top 
cover). 

6. Place the ends of the metal rod into the guide slots on 
either side of the print mechanism and press 



downward and then toward the back of the terminal 
until the rod snaps into place. 

7. Peed the leading edge of the paper through the latch- 
ing frame (between the latching frame and the clear 
plastic guide window). Be careful not to sharply strike 
the print head because damage may result. 

8. Lower the latching frame without locking it into place. 

9. Align the sides of the paper with the guide lines 
embossed on each side of the guide window. 

10. Each new roll of HP Thermal Paper has a glue spot 
near the leading edge of the roll that holds the paper 
roll intact during shipment. You must not allow the 
print head to come in contact with this glue spot. 
Feed approximately 12 inches of paper through the 
latching frame so that the glue spot is beyond (outside) 
the print head and guide window. 

11. Press the latch down until it locks into place with an 
audible click. 

12. Tear off the excess paper using the edge of the guide 
window as a cutting edge. 

13. Close the top cover securely and press ^Q. 

Note that if subsequent printer operations produce no 
image on thepaper, the paper has probably been installed 
with the wrong side facing the print head. An image can be 
printed only on one side of HP Thermal Paper. 




PRINT HEAD 



PLASTIC 
GUIDE WINDOW 



LATCH 



LATCHING FRAME 



Figure 9-3. Printer Mechanism 
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INTRODUCTION 

This section contains a description of the terminal's graph- 
ics functions and how they are used. The information and 
the examples are intended for use in developing programs 
to control the graphics functions. Additional information 
on how to use the graphics features from the keyboard is 
contained in the User's Manual. 



GRAPHICS DISPLAY 

You can display graphics data by addressing points in a 512 
by 390 array. 



..GRAPH' 
'■OSPLY 



CURSOR 



.GRAPH' 
COPV 



CURSOR FAST 



Figure 10-1. Location of Graphics Keys 



0,389 



511,389 



512X390 



0,0 



511,0 



The graphics and alphanumeric data are displayed in the 
same area on the screen but are stored in separate RAM 
memories. This allows you to read or modify graphics and 
alphanumeric data separately. 

NOTE 

Display enhancements (blinking, in- 
verse video, half-bright, and underline) 
will affect the display of graphics data. 
The display enhancements affect al- 
phanumeric character positions on the 
screen. Since the graphics data is dis- 
played using the same screen dots as 
the alphanumeric data, it is also af- 
fected by the enhancements. The data in 
the graphics display memory is 
unchanged. 



KEYBOARD GRAPHICS FUNCTIONS 

All of the graphics functions commands can be entered 
from the terminal keyboard by the operator. Some of the 
functions are available through a special set of graphics 
control keys located to the right of the normal ASCII 
character set (see figure 10-1). Table 10-3 contains a list 
of the keys and a description of their functions. The func- 
tions performed by these keys can be used in both local 
and remote operation. This allows a combination of 
operator and program control of graphics functions to be 
used to make maximum use of the terminal's capabilities. 
Detailed information for using the graphics control keys 
is contained in the User's Manual. 

Each key (except the two TAB keys and the decimal point 
key) performs two functions. The B key controls whether 
or not the "10-key" pad performs the graphics functions 
labeled on the keys or the numeric functions labeled in the 
lower-left corner of each key. When the terminal is turned 
on initially, or after a hard reset E33 Q fS9 , the keypad 
is in graphics mode. This means that the graphics functions 
labeled on the keys are in effect. To change to the numeric 
functions, press QB QQ. To change back to graphics func- 
tions, press G3 COagain.Asyoucansee, Q| ^Q toggles 
the keypad functions between graphics and numerics. The 
only graphics keys that repeat when held depressed are 
those that control the graphics cursor. 



When the keypad is in graphics mode, the minus function 
on the n> anQ the 09, ^Q. and O keys are disabled. 
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Table 10-1. Graphics Control Keys 



KEY 


DESCRIPTION 


1" GRAPH " 

[cursor_ 

OO 
OO 

["cursor" 
L FAST 

[graph"] 
[dsplyJ 

[alpha"J 

LDSPLYJ 

[graph] 
[clearJ 

[graph] 
LcopyJ 

[~num~| 




Toggles the graphics cursor on and off. 

Move the graphics cursor. More than one can 
be pressed for diagonal motion. 

Speeds up the graphics cursor if pressed in 
conjunction with the cursor keys. The rate 
returns to normal when released. 

Toggles the graphics display, to inhibit the 
graphics image without erasing. 

Toggles the alphanumeric displays. 

Erases the graphics image memory. 

Copies graphics memory to the specified "to" 
devices. 

Toggles the function of the keypad between 
graphics and numerics when QB is pressed 
simultaneously. 

Unshifted in numeric mode, the key is used to 
display a dash ( — ) character. 



PROGRAMMABLE 
GRAPHICS FUNCTIONS 

Graphics functions are controlled by parameterized escape 
sequences. All graphics escape sequences begin with h • . 
The third character, always lower case, selects the type of 
graphics sequence. Table 10-2 lists the types of graphics 
sequences. For example,^ *p specifies a plotting sequence. 



Subsequent characters in the control sequence are read as 
either parameters or commands, depending on the loca- 
tion of the character in the ASCII table. 



Table 10-2. Summary of Graphics Sequence Types 



ESCAPE SEQUENCE 


DESCRIPTION 


^ . d 


Display Control 


*c ♦ 1 


Labeling 


h ♦ m 


Drawing Mode 


h . p 


Vector Plotting 


*z • s 


Graphics Status 


h . t 


Compatibility Mode 



7 
BIT 6 

4321 5 










1 




1 






1 
1 


1 





1 



1 


1 
1 



1 
1 
1 


0000 






SP 





s» 


p 




D 


0001 




DC! 


> 


1 


A 





a 


q 


0010 


■ \* 

STX ^ 




" 


2 


B 


R 


b 


' 


0011 


CTX ^ 




# 


3 


C 


S 


c 


s 


0100 




0« ^ 


s 


4 


D 


T 


d 


t 


0101 






% 


5 


E 


U 


e 


u 


0110 






& 


6 


F 


V 


f 


V 


0111 


.#Sk ■,".. jN 






7 


G 


w 


9 


w 


1000 






( 


B 


H 


X 


h 


X 


1001 


. Vt 

MT "' ^ 


tv \ 


) 


9 


1 


Y 


i 


V 


1010 




sua N 


• 




J 


z 


i 


z 


1011 


Vt 

VT ..> 


ESC .. ^ 


+ 




K 


1 


k 


I 


1100 


Vp 


fs " , ■■■■■> 


. 


< 


L 


\ 


1 


; 


1101 






- 


= 


M 


i 


rn 


\ 


1110 


\?0 

so ^ 


■.RS 




> 


N 


A 


" 


~ 


mi 


SI ^13 ^ 


/ 


? 





_• 


o 


Oil 



Parameters Commands 
BIT 7 6 5 4 3 2 1 

Control Code 

1 Parameter 

1 Command and Terminate Sequence 
1 1 Command and Continue Sequence 



Control Codes 

Control codes are generally ignored, with the exception of 
the ESCAPE character (h). If an h character is detected 
and the previous graphics control sequence has not been 
properly terminated with a "Z" or some other valid upper 
case character, the *z will cause the execution of the previ- 
ous sequence to be terminated. The new escape sequence 
will then be executed. 



Commands 

Graphics commands come from columns 4-7 of the ASCII 
table, the upper and lower case letters (A-Z and *). Both 
upper and lower case commands execute the same function. 
Upper case letters terminate the sequence and cause it to be 
executed. You can use more than one command in a 
sequence. 
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Graphics Control Functions 



Graphics sequences can be any length. (The terminal ig- 
nores CR and LF characters in the middle of graphics 
sequences.) For example, to plot a figure containing 100 
points the escape sequence could appear as follows: 



h * p a <x1 ,y1 > 



<x100,y100>Z 



This could cause problems if an error occurs and the sys- 
tem tries to report it in the middle of a long sequence. 
Since most systems use upper case characters for mes- 
sages, the first character of the message would end any 
graphics sequence that might be in progress. Letters that 
have not been assigned a function for a particular graphics 
sequence are treated as NOPs and if they are lower case, 
are ignored. If upper case, they will end the sequence. The 
letter z has been defined as a NOP in all sequences so that 
a capital Z can always be used to end a graphics escape 
sequence. 



Parameters 

Parameters come from columns 2 and 3 of the ASCII table 
(SPACE through ?). Most parameters are simply the 
ASCII numeric characters used to represent data coordi- 
nates or to select one of several settings. Binary formatted 
data is generated by appending the bits 1 to five bits of 
binary data. Note that in binary formats, spaces are 
treated as data and are not ignored or used as delimiters. 
Both ASCII and binary data formats are described later in 
this section. 



GRAPHICS DISPLAY CONTROL 

Graphics display control is made up of the functions used 
to control the graphics cursor, the portion of the graphics 
memory that is currently being displayed, or the state of 
the graphics memory. These functions are as follows: 

• Graphics Cursor Control 

• Graphics Memory Control 

Table 10-3 lists the escape sequences for each of the graph- 
ics display control functions. 



Table 10-3. Graphics Display Control Functions 



FUNCTION 


CODE DESCRIPTION 


Graphics Cursor Control 


Cursor On 
Cursor Off 
Move Absolute 
Move Relative 


^•dk 
^•dl 

E c*d<x ,y>o 
^;*d<x,y>p 


Turn on the graphics cursor. 
Turn off the graphics cursor. 
Position the graphics cursor. 
Position the graphics cursor. 


Graphics Memory Control 


Clear Memory 
Set Memory 
Display On 
Display Off 


^•da 
^•db 
tide 
■t»dd 


Turn off all dots in graphics memory. 
Turn on all dots in graphics memory. 
Enable the graphics display. 
Inhibit the graphics display. 



Parameters precede their associated commands (postfix 
notation). The most frequently used parameters are vector 
data. Refer to the discussion of Vectors for additional in- 
formation on parameters used to define vector operations. 



Examples: 



^ commands,. 
h * m 2a 7b 256,195 J 

— N \\ / / 

preamble parameters 



command end sequence 

/ / 

h * p f 100, 100, 200, 200Z 



preamble 



parameters 



The programmable graphics functions are organized into 
five major groups. 

• Graphics Display Control 

• Plotting 

• Graphics Text 

• Compatibility Mode 

The remainder of this section contains descriptions of each 
of these functional groups. 



Graphics Cursor Control 

A separate graphics cursor is available for use in locating 
points in the graphics display. The graphics cursor is used 
by the terminal operator to input position data or to inter- 
act with a graphics application program. 

GRAPHICS CURSOR ON/OFF. The graphics cursor is 
initially off (power on or full reset). Turning the cursor on 
or off does not effect the data in graphics memory. 

The graphics cursor may be toggled on and off by pressing 
the [GRAPH CURSOR] key on the graphics/numeric pad. 

Programmatically, you can toggle the cursor: 



Graphics Cursor On: %»dk 



Graphics Cursor Off: 5:*dl 



GRAPHICS CURSOR POSITIONING. The graphics 
cursor is initially at position (0,0) after power on or a full 
reset. The cursor can be positioned (even if it is not turned 
on) using either absolute or relative coordinates. In the 
following sequences X and Y give the new cursor position. 
Refer to Vectors for a discussion of absolute and relative 
coordinates. 
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Position Graphics * ,„„ „. 

Cursor Absolute: 

Position Graphics *r*citX Y* 

Cursor Relative: ' ' *" 

You may position the graphics cursor from the graph- 
ics/numeric keypad by pressing Q , Q , Q , or Q . 
Pressing two keys simultaneously will cause diagonal 
movement. The [CURSOR FAST] key may be pressed si- 
multaneously to speed up cursor positioning. 
Example: The cursor is currently at position 100,100 and 
off. Move it 50 units to the right and 20 units down from 
its current position and turn it on. 





(BEFORE) 






(100,100) 






ESC • d 50 -20p) 
(AFTER) 






r \ 

— 50 — - 

l 

-20 

(150,80) 

V J 











Graphics Memory Control 

The graphics display can be turned on or off or the 
entire memory can be set to all ones (dots on) or all 
zeros (dots off). 

GRAPHICS DISPLAY ON/OFF. The graphics display 
and graphics cursor can be turned on or off. The data in 
the graphics memory is unaffected. 

From the graphics/numeric keypad, pressing [GRAPH 
DSPLY] toggles the graphics display on and off: 

Programmatically: 

Graphics Display On: *c*dc 



Graphics Display Off: %#-<*$ 

GRAPHICS DISPLAY SET/CLEAR. The graphics data 
currently displayed on the screen can be set to all ones (a 
white screen) or cleared to all zeros (a black screen). 

Clear Graphics Memory: F t»de 



Set Graphics Memory: 



F i:»db 



You may clear graphics data on the screen from the 
keyboard by pressing [GRAPH CLEAR] on the graph- 
ics/numeric pad. 
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INSERTING DELAYS IN GRAPHICS 
OPERATIONS 

Certain graphics operations are executed only at the end 
of a frame (drawing of the display). These operations take 
approximately 16 ms and can be used as delays to slow 
down or synchronize changes in the display. 



OPERATION 

Graphics Display On 
Graphics Display Off 
Alphanumeric Display On 
Alphanumeric Display Off 



CODE 

^,dd 
t.de 
'c.df 



GRAPHICS DRAWING MODE 
PARAMETERS 

There are several drawing parameters that can be set to 
allow a wide variety of drawing capabilities. These pa- 
rameters select whether data will be stored in the graphics 
memory as l's or O's, define line or area patterns to be used 
when drawing vectors, position the relocatable origin, and 
define graphics text settings. 

Graphics drawing control sequences begin with ^ » m fol- 
lowed by one or more of the drawing parameters. Table 10-4 
lists the mode control commands. 



Drawing Modes 

Vectors can be drawn by setting, clearing, or complement- 
ing the data in the graphics memory. Normally the mem- 
ory is cleared and vectors are drawn by setting selected 
bits to make white lines on a dark screen. If instead you 
want black vectors on a white screen, you can begin by 
setting memory (refer to the Set Memory command), select 
a clear or complement line type and draw dark vectors 
(refer to the example that follows). Figure 10-2 illustrates 
the various drawing modes. 

Table 10-4. Graphics Mode Commands 



^ * m <parameters> 


PARAMETERS 


DESCRIPTION 


a 


select drawing mode 


b 


select line type 


c 


define line pattern 


d 


define area pattern 


e 


area fill, absolute 


f 


area fill, relocatable 


J 


set relocatable origin 


k 


set relocatable origin to current pen 




position 


1 


set relocatable origin to cursor position 


m 


set graphics text size 


n 


set graphics text direction 





turn on charcter slant 


P 


turn off character slant 


q 


set text origin 


r 


set graphics defaults 


z 


NOP 



Graphics Control Functions 



DRAWING DATA 



DRAWING 
MODES 




MODE=0 (NO EFFECT) 

MODE=1 (CLEAR) 



MODE=3 (COMPLEMENT) 



J V. 





SCREEN 




MODE=2 (SET) 



DRA 
MO 



MODE=4 (JAM) 



DRflWI 
MODES 





Figure 10-2. Examples of Drawing Modes 
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Set Drawing Mode: 



m <parameter> a 



whprp- 



<parameter 



1 Clear (turn off graphics bits). 

2 Set (turn on graphics bits). 

3 Complement (toggle the graphics bits). 

4 Jam (turn bits on or off according to the 
data). 



use different line patterns to distinguish between groups 
of plotted data or easily generate shading and cross hatch- 
ing for use in engineering drawings, graphs or fabric pat- 
terns. 

LINE TYPE. One of eleven line types can be selected. 
Once a line type has been selected, all drawing vectors are 
drawn using that line type. The patterns for the predefined 
line types are shown in figure 10-3. Refer to the Define Line 
Pattern command for additional information. 



CLEAR MODE. Clear mode causes selected display bits 
to be turned off. The "selected bits" are those that are "on" 
in the line pattern. If a solid line type (the default) has 
been selected, all of the bits in a vector will be selected. In 
clear mode this means that all of the dots making up a 
vector will be turned off. This allows you to draw dark 
vectors on a white background. Only those bits that are on 
in the pattern are cleared. Bits that are off in the pattern 
do not affect the display. 

SET MODE. Set mode is similar to clear mode except 
that the selected bits are turned on instead of off. Only the 
bits that are on in the line type are affected. 

COMPLEMENT MODE. Complement mode causes the 
selected display bits to change state (on to off, off to on). 
Again only those bits that are on in the line type or 
pattern are affected. 

JAM MODE. Jam mode differs from the other modes in 
that both the bits that are on in the line type or pattern 
and the bits in the pattern that are off affect the display. 
Jam mode has the effect of overlaying the display with the 
pattern. 

Selective Erase. A vector drawn in set mode can be 
selectively erased by redrawing it in clear mode. This will 
cause gaps to occur if the erased line is intersected by 
other lines. This problem can be overcome by initially 
drawing the line in complement mode and then redrawing 
it in complement mode to erase the line. This technique 
will preserve the original display. Complement mode is 
useful for drawing and erasing temporary figures. 



Example: Select complement mode, draw a vector, and 
then erase the vector by redrawing. 

^ * m 3A (select complement mode) 

t » p a f 100,300 300.300Z (draw vector) 

't- * p a f 100,300 300.300Z (erase vector) 



Drawing Patterns 

You can select the dot pattern used when drawing vectors 
or filling rectangular areas. Dotted and dashed lines can 
be drawn by selecting one of nine predefined line patterns 
or a user defined line or area pattern. This allows you to 



Select Line Type: ^ * m 



<line type> b 



where: <line type> is 

1 Solid line (default) 

2 User defined line pattern 

3 User defined area pattern 

4 Predefined pattern #1 

5 Predefined pattern #2 

6 Predefined pattern #3 

7 Predefined pattern #4 

8 Predefined pattern #5 

9 Predefined pattern #6 

10 Predefined pattern #7 

11 Point plot 

Point plot causes a single point to be plotted at the coordi- 
nates specified by the data. This line type is useful for 
generating "scattergram" type graphs. If user defined area 
shading is selected (type = 3) the line patterns used are 
selected from the eight lines making up the area fill pat- 
tern (refer to Define Area Pattern). The display is divided 
into groups of eight rows and eight columns. Horizontal 
and vertical lines are drawn using the appropriate row or 
column from the area pattern. Diagonal lines are drawn 
using a solid vector. 



I = 

4 = 

5 = 

6 = 

7 = 

8 = 

9 = 

10 = 

II = • (POINT PLOT) 



Figure 10-3. Predefined Line Type Patterns 
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Example: Select line type 9 and draw a figure using the 
new line type. 

h • m 9 B 

h * p a 0,0 200,0 200,100 0,100 0,0Z 



0,100 
0,0 


200,100 
200,0 



Note: Only horizontal and vertical vectors can be defined 
with an area pattern. All diagonal vectors are 
drawn as a solid line. 



Adjacent horizontal or vertical lines using tne user de- 
fined line type (type = 2) can be used to create patterns 
more complicated than those available in an 8x8 area 
pattern. User defined line and area patterns are described 
in the following paragraphs. 



DEFINE LINE PATTERN. The dot pattern used to draw 
vectors can be defined programmatically. Once a pattern is 
defined, you must select the user defined line type (type = 
2) using the Select Line Type command (h • m 2 B). Figure 
10-5 gives examples of line patterns. 



Example: Select the area pattern as the line type. 



**mS1 ,204, 

51 ,204,51 ,204, 

51.204D 



h »m3B 

■c *pa2,3,7,3Z 

■c»pa9,3,9,12Z 

■t«pa2,10,7,5Z 



(Defines area pattern shown 
in figure 10-4b) 

(Selects the area pattern) 

(Drawn the vectors shown in 
figure 10-4a) 



Drawing vectors (2,3)-(7,3), (9,3)-(9,12), and (2,10)-(7,5) 
using the area pattern shown in figure 10-4b would result 
in the drawing shown in figure 10-4a. 



Define Line 
Pattern: 



^ * m <pattern> <scale> c 



where: <pattern> is the decimal value to 255) defin- 
ing an 8-bit binary pattern. For 
example, 
. . . . = 10101010 = 170. 



<acale> is a scale factor (1 to 16) to be 
applied to the pattern. For 
example, with a scale factor of 3 
the pattern defined above would 
be as follows: 



12 


i 






i 


i (9,12) 


11 








10 


(2,10) { 






9 








8 




E 


3 


7 




,. ..;'.! 




6 








5 




(7,5) : ! ' 




4 












3 




':' f 'ji 


j 


': 






L l9 ' 3) 


2 


( 


2,3) 


(7,3 


) 


1 




(A) 







w 



0123 456789 10 



AREA PATTERN 



1 2 3 4 5 6 7 
COLUMNS 



(B) 



Figure 10-4. Using Area Patterns as Line Types 
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11010110 = 214 scale = 



scale = 2 



1111010 = £50 scale = 1 



scale = 



10101010 = 170 scale = 



Figure 10-5. Examples of User Defined Line Patterns 



Line patterns too complex to be obtained from an 8 x 8 area 
pattern can be generated by plotting a series of lines and 
varying the patterns used for successive lines. Complex 
patterns such as those used in weaving can be generated 
easily using this technique. 



Example: Define a pattern to generate the following 
vector: 

fllfttt«l«»Qo*»O04«lttt*lltoo*tQ0 

pattern - 11111010 - 250 
scale - 2 

h * m 250 2 C 



DEFINE AREA PATTERN. An 8x8 pattern can be 
defined for use in filling rectangular areas. The pattern 
can also be used to provide line patterns for horizontal or 
vertical lines when the area pattern is selected as a line 
type (type = 3). (Refer to Define Line Type.) Irregular 
shapes can also be built up -by selecting the area shading 
pattern and then using successive lines. 

The area pattern is defined using 8 parameters, one for 
each of the rows in the pattern. Each parameter is a 
decimal number (0 to 255) representing an 8-bit binary 
pattern. Refer to Define Line Pattern for additional infor- 
mation. The display is divided up into 8x8 cells. Every 
point on the display is mapped to a corresponding bit in 
the pattern. Drawing horizontal or vertical lines causes 
the corresponding row or column of the pattern to be used 
as the line pattern. Diagonal vectors will always be drawn 
using a solid line. Figure 10-6 contains sample area fill 
patterns. 



Row 7 


11111110 


= 


254 


Row 6 


10000010 


= 


130 


Row 5 


10111010 


= 


186 


Row 4 


10101010 


= 


170 


Row 3 


10100010 


= 


162 


Row 2 


10111110 


= 


190 


Row 1 


10000000 


= 


128 


Row 


11111111 

1 = dot on 
= dot off 




255 



h • m 255,128,190,162,170,186,130,254 D 

/ \ 

Row Row 7 



BINARY VALUE 



128 64 32 16 8 



row 7 
row 6 
row 5 
row 4 
row 3 
row 2 
row 1 
row 



2 3 4 5 6 

COLUMNS 



128,128 




■t • n 0,0 128,128 E 
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Define Area Pattern: 

h * m <row 0> <row 1>. ,.<row 7> D 

where: <row 0> is the 8-bit pattern for row 
<row 7> is the 8-bit pattern for row 7 



A simple checkerboard pattern would be defined as 
follows: 

^•m 170 85 170 85 170 85 1 70 85 D 
Row Row 7 

Select the area pattern as the line type: 
*z » m 3 B 



1 28 64 32 


16 


8 


4 2 1 




Row 7 




■ 


■r 


24 


Row 6 


■ 






■ 


36 


Row 5 


■ 






■ 
■ 


66 


Row 4 


■ 






129 


Row 3 


1 






■ 


129 


Row 2 


_ 






■ 


66 


Row 1 


■ 






■ 


36 


RowO 










24 



(a) 



(0 





128 64 32 16 8 4 2 1 




[""■■••■I 



60 

66 

129 

129 

129 

129 

66 

60 



(b) 




(d) 



85 


■■■■ 


240 


00 


■■■■ 


240 


85 


■■■■ 


240 


00 


■■■■™J 


240 


85 


■ ■■■ 


15 


00 


■ ■■■ 


15 


85 


■ ■■■ 


15 


W3 


I ■■■■ 


15 



(f) 



Figure 10-6. Area Pattern Examples 
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Area Fill 

A rectangular area can be filled with a pattern by simply 
sending the lower left (LL) and upper right (UR) coordi- 
nates of the rectangle. The coordinates can be in either 
absolute or relocatable format. The pattern used is 
selected by the Line Type command. This allows a choice 
of predefined and user defined line patterns as well as an 
8x8 bit area pattern (refer to Define Area Pattern). 

An easy way to selectively erase a portion of the graphics 
display would be to set the drawing mode to clear, select 
the solid vector line type (type = 1), and then use the area 
fill command to select the area to be cleared. Area fill is 
also useful for shading bar graphs or engineering draw- 
ings. The soft keys can be loaded with the proper escape 
sequences and then triggered to generate area patterns 
locally using either the current cursor or pen position as a 
coordinate. 

When an area fill is used, the currently selected line type is 
used for the fill. (Refer to "Drawing Patterns" discussed 
previously.) 



AREA FILL, ABSOLUTE. The absolute area fill com- 
mand uses the absolute coordinates of the area. 



Example: Clear the display area with lower left (LL) 
coordinates 0,0 and upper right (UR) coordinates 100,100. 

^ » m 1 a 1 b 0,0 100,100 E 

t- solid li; 



- clear mode ^ solid line ^area to be cleared 

If a predefined or user defined line pattern is selected, the 
area fill command can be used to provide area shading or 
complex patterns. If the user defined area pattern is 
selected, the area will be filled with the 8x8 area pattern 
(refer to Define Area Pattern). (To select line type, refer to 
"Line Type" on page 10-6.) 

Example: Using the area fill pattern shown in figure 
10-6a, shade the area with XLL,YLL = 50,50 and 
XUR.YUR = 100,100. 

h* m 2 a 3 b 24 36 66 129 129 6G36 24 d 50 SO 100 100 E 



Area Fill, 
Absolute: 



■t • m <Xi.Li.VLL> <XUft,¥UR> e 



■ 



where: <XLL,YLL> and <XUR,YUR> are the absolute 
coordinates of the lower left and upper right 
corners of the area to be filled. 



AREA FILL, RELOCATABLE. The relocatable area 
fill command uses area coordinates in relocatable ASCII 
format. 



Example: Draw a box and then complement the entire 
graphics display. Note that repeating the h * m sequence 
would restore the original display. 



Area Fill, 
Relocatable: 



% * m <3CLL*yLL'> «XUR./UR> f 



top a 150 150 200 150 200 200 150 200 150 150 F 




*»m3a1b00S11 389E 




where: <XLL,YLL> and <XUR,YUR> are the relocatable 
coordinates for the lower left and upper right 
corners of the area to be filled. 



Example: Using the area fill pattern shown in figure 
10-6c, shade a 50 x 50 unit area with the lower left corner at 
the current cursor position. 

'ic • m 2 a 3 b 85 1 70 85 1 70 85 1 70 85 1 70 d 1 50 50 F 












mm 
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000 








2000 


1000, 


1389 


1511, 


1389 
1000 


1000, 


1000 




1511 



2000 



0,0 



2000,0 



DISPLAY 



RELOCATABLE 
ORiGiN = -1000,-1000 



^> 




Figure 10-7. Relocatable Origin 



Relocatable Origin 

The relocatable origin allows you to use one set of data and 
drawing commands to display a figure at several different 
positions on the screen. (See the resistor example under 
ASCII Relocatable Format.) 

You can also display portions of a figure that is too large to 
fit on the screen. You can create a "window" that can be 
positioned to display any 512 by 390 unit portion of the 
figure. The value of the relocatable origin is added to the 
relocatable data to obtain the coordinates used to draw the 
data. Figure 10-7 illustrates the effect of a Relocatable 
Origin on the display. 

This technique eliminates the need to check boundary 
conditions or compute new data in order to display the 
desired portion of the figure. Simply set the relocatable 
origin to the proper value to display the desired portion of 



the figure and then send the unchanged figure data to the 
terminal. The terminal will then automatically select and 
adjust the "window" data. 



SET RELOCATABLE ORIGIN, ABSOLUTE. The re- 
locatable origin can be set to any absolute coordinates 
using ASCII absolute format (-16348 to 16383). 



Set Relocatable 
Origin Absolute: 



h » m <X ,Y> j 



where: <X,Y> are the x and y coordinates in ASCII 
absolute format. 

Example: Set the relocatable origin to display the box in 
the figure so that the box is positioned at the lower left 
corner of the display. 



<t*B-38e -leej 



h* pah 396,198 586,186 586,288 388,288 388, 188 Z 



388,288 588,288 



388,188 588,188 



Relocatable 
Origin =-388,-188 



» 



V_ 
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SET RELOCATABLE ORIGIN TO CURRENT PEN 
POSITION. The relocatable origin can be set to the cur- 
rent pen position. 



Set Relocatable Origin 
To Current Pen Position: 



t • m k 



SET RELOCATABLE ORIGIN TO GRAPHICS 
CURSOR POSITION. The relocatable origin can be set 
to the current graphics cursor position. 



Set Relocatable Origin « j 

To Graphics Cursor Position: 



Selecting The Graphics Default 
Parameters 

Graphics parameters can be set to their default (power on 
or full reset) values . Table 10-5 lists the various parameters 
and their default values. Additional information can be 
found under the discussions of the individual parameters. 



Set Graphics 
Default Parameters: 



*c * m r 



The current graphics mode and settings can be obtained 
with graphics status requests. Graphics status requests 
are described in Section VII, Status. It may be desirable 
to reselect graphics settings before you send graphics 
data to the terminal. 



Table 10-5. Graphics Parameter Default Values 



PARAMETER 


DEFAULT VALUE 


Pen Condition 


up 


Line Type 


1 (solid) 


Drawing Mode 


set 


Relocatable Origin 


0,0 


Text Size 


1 


Text Direction 


1 


Text Origin 


1 (left, bottom justified) 


Text Slant 


(off) 


Graphics Text 


off 


Graphics Video 


on 


Alphanumeric Video 


on 


Graphics Cursor 


off 


Alphanumeric Cursor 


on 


Compatibility Mode 




Page Full Straps 


(out) 1 


GIN Strap 


(CR only) 1 



!See table 10-3. 
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PLOTTING SEQUENCES 

All vector plotting sequences are initiated by h » p. Table 
10-6 lists the commands that can be used within a plotting 
sequence. 



Table 10-6. Graphics Plotting Control Functions 



h # 


p <parameters and data> 


PARAMETER 


DESCRIPTION 


a 


lift the pen 


b 


lower the pen 


c 


use graphics cursor positron as new point 


d 


draw a single dot at the current pen position 


e 


set relocatable origin = current pen positbn 


f 


use ASCII absolute format 


g 


use ASCII incremental format 


h 


use ASCII relocatable format 


i 


use binary absolute format 


i 


use binary short incremental format 


k 


use binary incremental format 


1 


use binary relocatable format 


z 


NOP/synch 



After h • p has been sent, the drawing format is normally 
specified before data is sent. 

If no format is specified, ASCII absolute is assumed. There 
is no explicit draw vector command. When enough param- 
eter bytes to specify a single end point have been received 
(the number depends on the format used), the pen is 
moved from its current position to the new end point. (See 
figure 10-8.) If the pen is down, a vector will be drawn. If 
the pen is up, the pen is moved to the new point (without 
drawing a vector) and lowered. The new end point becomes 
the current pen position. 

Note that if a parameter byte is lost or garbled in trans- 
mission, all following end points will be improperly read. 
To minimize data errors caused by the loss of a data byte, 
any command can be used to reset the parameter count 
and restore synchronization. Nops (z), redundant format, 
or pen down commands can also be inserted to insure 
synchronization if necessary. 



NEW END POINT 
(X,Y) 



CURRENT PEN 

POSITION (INITIALLY 0.0) 



Figure 10-8. Current Pen Position and New End Point 
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Graphics sequences can extend indefinitely. In general, 
longer sequences are preferred as they minimize the over- 

Vioearfl niwoBcarv fmr a nlnf eemianpa ^r * n <fnrmat.'> miicf 

~~ WW ~ UVVW«« J -w- «£,-«-« — J— ~- - r -— — - — 

be sent for each series of vectors. As the sequence length 
(jgnT*eases the percentage of preamble characters in- 
creases, and the vector drawing rate goes down. The worst 
possible case would be to send ^ * p <format> for each 
vector; approximately 50% of the characters sent would be 
overhead, reducing vector speed by a factor of 2. 

The general format for an absolute plotting sequence is: 

^•pl a <byte1 > <byte2> <byte3> <byte4Xz> 
<byte1 > <byte2> <byte3> <byte4> . . . 
. . . <byte1 > <byte2> <byte3> <byte4>Z (or any 
upper case command) 

Each block of 4 bytes specifies a single point. The "i" 
indicates that absolute format is to be used. The "a" raises 
the pen before it is moved to the point specified by the next 
four bytes and lowered. A NOP (z) can be added to insure 
synchronization, if necessary. The lowered pen draws a 
vector as it moves to the next point, and so on. The upper 
case "Z" terminates the plotting sequence. 

The vector end point formats allow the pen to be moved 
completely off the screen (an absolute coordinate of 1000, 
for example). The actual range of the pen position can be 
from -16384 to 16383. Vectors that extend beyond the 
screen are clipped so that they will not wrap around. 



Pen Control 

The terminal uses the concept of a "pen" in drawing vector 
data. The pen can be lifted or lowered as well as be 
positioned using absolute or relative coordinates. For 
example, the pen is lifted, moved to a starting coordinate, 
lowered and moved to an endpoint to draw a line. The pen 
is initially in the up state and positioned at absolute coor- 
dinates 0,0 following power up or a full reset. If the pen is 
raised and coordinates given, the pen is moved to the 
coordinates and then lowered. The pen is normally left in 
the down position. 



Last point defined by data in a draw or move command 
(^•pf/g/h/i/j/k/l). 

Graphic points are specified in one of following formats: 

• ASCII Absolute . 

• ASCII Incremental 

• ASCII Relocatable 

• Binary Absolute 

• Binary Incremental 

• Binary Short Incremental 

• Binary Relocatable 

If no format is specified in the graphic command, ASCII 
absolute format is assumed. More than one point can be 
given in a command. This minimizes communications over- 
head. Tables 10-7, 10-8 and 10-9 provide a reference for 
computing data bytes used in the various vector formats. 



ASCII Formats 

In the ASCII formats, coordinates are specified with 
ASCII characters through 9. This means that numeric 
characters generated by a simple print statement can be 
used to specify X,Y pairs. The first value is used as the X 
coordinate, and the second as the Y coordinate. 

Spaces or commas must be used to delimit the X and Y 
values. Excess delimiters are ignored. Digits following a 
decimal point are ignored (i.e. 123.456 is read as 123). 

Exponential notation cannot be used. Consequently, the 
values must be in integer form. The number of bytes 
necessary to specify a single end point depends on the 
magnitude of the values. 



ASCII ABSOLUTE FORMAT. The values used in the 
ASCII absolute format can range between -16384 and 
16383. Note that only points where X is the range to 511 
and Y is the range to 389 will be visible on the screen. The 
following example draws vectors around the perimeter of 
the screen: 



Raise Pen: 



h * p a 0,0 511,0 511 ,389, 0,389, 0,0Z 



Lower Pen: *t ■* p b 



Vectors 

Graphic data is made u-p of vectors. Each vector is 
specified by the current graphic starting point and an end 
point. The current graphic starting point is one of the 
following: 

0,0 Initial starting point 

Last point defined by the graphics cursor ( E c* p c). 




Since no format is indicated, ASCII absolute is assumed. 
The "a" raises the pen, which is moved to (0,0) and lowered. 
Vectors are then drawn to (511,0), (511,389), (0,389), and 
back to (0,0). (Note that the values are delimited by spaces 
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or commas. The upper case Z [a nop] terminates the se- 
quence. Imbedded carriage return and line feed characters 
are ignored.) 

ASCII INCREMENTAL FORMAT. In the ASCII in- 
cremental format you can specify a delta X and a delta Y. 
These values are added to the current pen position to 
obtain a new end point. The first value is read as delta X 
and the second as delta Y. For example to draw a square 
100 units on a side, the following sequence could be used: 



P 9 



100 100 -100 -100 Z 





-100,0 




0,-100 




0,100 




100,0 





Beginning at the current pen position, a series of vectors is 
drawn by moving the pen 100 units to the right, up 100 
units, left 100 units, and finally down 100 units. The same 
figure could have been drawn at any screen location by 
first positioning the pen to the desired starting point be- 
fore sending the drawing sequence. 

ASCII RELOCATABLE FORMAT. The ASCII re- 
locatable format allows you to use a relocatable origin to 
be added to the incoming X and Y coordinate values. The 
resultant values are then treated as absolute coordinates 
by the terminal. The relocatable format allows you to use 
absolute data as if it were incremental by merely chang- 
ing the relocatable origin. For example, symbol elements 
specified in absolute coordinates can be drawn in different 
locations as shown in the following example. 

Example: Draw a resistor symbol stored in absolute 
coordinates at screen locations 50,100 and 200,100. 



Resistor Data = 0,18 
19, 19 
15,15 
25,5 
35,15 
45,5 
50, ie 
60,18 



0,20 68,8 



0,0 60,0 



<C*»50,100J 

^♦pahO.l© 10,10 15,15 25,5 35,15 
45,5 50,10 60,102 

E t*»200,100J 

WahO.lO 18,10 15,15 25,5 35,15 
45,5 50,10 60,102 




Binary Format 

In binary format all points are sent in a packed binary 
format. The coordinate values are sent using the bit pat- 
terns of the ASCII characters listed in table 10-7. The 
number of characters required to specify a coordinate 
depends on the format used. The values for X and Y coor- 
dinates can be from -16384 to 16383. 



BINARY ABSOLUTE FORMAT. Binary absolute data 
is plotted with respect to an origin at 0,0. Four bytes are 
required to specify a single end point. A 10 bit coordinate 
in the range 0-1023, is sent for both x and y. 

The bytes are ordered as follows: 



BIT 


7 


6 


5 


4 


3 


2 


1 




BYTE 1 





1 


X9 


X8 


X7 


X6 


X5 


HI X 


BYTE 2 





1 


X4 


X3 


X2 


X1 


XO 


LOW X 


BYTE 3 





1 


Y9 


Y8 


Y7 


YG 


Y5 


HI Y 



BYTE 4 



1 Y4 Y3 Y2 Y1 YO 



LOW Y 



Although it is possible to send coordinates in the range 
to 1023, only points in the range 0-511 for X, and 0-389 
for Y are visible on the screen. Vectors going off the 
screen are clipped. If the data requires scaling, this must 
be done before the data is sent to the terminal. 

The following example shows how the 4 data bytes 
are computed. The numbers are converted to the 10 bit 
binary equivalent. Bits 7 and 6 are set to 01 to indicate 
a parameter. 



00000 00000 
HI X LOW X 

BYTE 1 ■ 01 

BYTE 2-01 

BYTE 3-01 

BYTE 4-01 



Y - 00000 00000 
HI Y LOW Y 

00000 - SPACE HI X 

00000 - SPACE LOW X 

00000 - SPACE HI Y 

00000 • SPACE LOW Y 



360 



01011 
HI X 



01000 
LOW X 



Y - 180 



00101 
HI Y 



10100 
LOW Y 



BYTE 1 - 01 01011 • + HI X 

BYTE 2-01 01000 - < LOW X 

BYTE 3-01 00101 - X HI Y 

BYTE 4 - 01 10100 ■ 4 LOW Y 



An escape sequence to draw a vector from 0,0 to 360,180 is 
as follows: 

h • p i a SP SP SP SP ♦ < X 4 2 
\X-0/ \Y-0/ \X-360/ \Y-180/ 

h • p selects a plotting sequence. The "i" specifies absolute 
format. The "a" raises the pen up. The first 4 bytes (all 
spaces) move the raised pen to 0,0, where it is lowered. The 
next 4 bytes specify the point 360,180. After the 4th byte is 
received, the pen is moved to that point, drawing a vector. 
The upper case "Z" terminates the escape sequence. Note 
that if spaces are used in the data sequence they are inter- 
preted as data and could result in an improper plot. 
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BINARY SHORT INCREMENTAL FORMAT. The 

short incremental format uses two bytes to specify a delta 
X and a delta Y in the range -16 to +15. The five least 
significant bits are interpreted as a signed, two's comple- 
ment number. This number is added to the current pen 
position to obtain the new end point. The data bytes are 
ordered as follows: 



Table 10-7. Characters Used in Packed Data Formats 



BIT 


7 


e 


5 


4 3 2 


1 


BYTE 1 
BYTE 2 







1 
1 


< 
< 


DELTA X 
DELTA Y 


> 
> 



The following example illustrates the computation and 
use of the short incremental format: 

DELTA X « -12 - 10100 DELTA Y - 6 - 00110 
BYTE1 - 01 10100 * 4 DELTA X 
BYTE2 - 01 00110 - 4 DELTA Y 



ASCII 




ASCII 




Character 


Bit Pattern 


Character 


Bit Pattern 


SP 


01 0000 





01 1 0000 


i 


01 0001 


1 


01 1 0001 




01 0010 


2 


01 1 0010 


# 


01 0011 


3 


01 1 0011 


S 


01 0100 


4 


01 1 0100 


% 


01 0101 


5 


01 1 0101 


& 


01 0110 


6 


01 1 0110 




01 0111 


7 


01 1 0111 


( 


01 1000 


8 


01 1 1000 


) 


01 1001 


9 


01 1 1001 




01 1010 




01 1 1010 


+ 


01 1011 




01 1 1011 


, 


01 1100 


< 


01 1 1100 


■ 


01 1101 


= 


01 1 1101 




01 1110 


> 


01 11110 


' 


01 1111 


? 


01 1 1111 



The following sequence moves the pen to 360,180 in abso- 
lute format, then draws a vector to X = 360-12 = 348, 
y = 180+6 = 186. 



absolute 



E c*pia + (X4j4i <byte1><byte2>. . .Z 



Short Incremental Short Incremental vectors 



BINARY INCREMENTAL FORMAT. Incremental is 
similar to short incremental, but with a larger range. 
Using six bytes, delta X and Y can range from -16384 to 
+16383. 



BINARY RELOCATABLE FORMAT. Binary relocat- 
able format specifies absolute X and Y coordinates in the 
range -16384 to +16383 using 6 bytes. The value 
specified in the relocatable origin command is taken to be 
the 0,0 point. The actual screen address is computed by the 
terminal by adding the relocatable origin to the X,Y pair. 

BIT 7 6 5 4 3 2 1 

BYTE 1 1 X14 X13 X12 X11 X10 HI X 
BYTE 2 1 X9 X8 X7 X6 X5 MID X 
BYTE 3 1 X4 X3 X2 X1 XO LOW X 

BYTE 4 1 Y14 Y13 Y12 Y11 Y10 HI Y 
BYTE 5 1 Y9 Y8 Y7 Y6 Y5 MID Y 
BYTE G 1 Y4 Y3 Y2 Y1 Y0 LOW Y 



BIT 7 S 5 



1 



BYTE1 1 DX14 DX13 DX12 DX11 DX10 HI DELTA X 
BYTE2 1 DX9 DX8 DX7 DX6 DX5 MID DELTA X 
BYTE3 1 DX4 DX3 DX2 DX1 DXO LDW DELTA X 



BYTE4 1 DY14 DY13 DY12 DY1 1 DY10 
BYTES 1 DY9 DY8 DY7 DY6 DY5 
BYTE6 1 DY4 DY3 DY2 DY1 DYO 



HI DELTA Y 
MID DELTA Y 
LOW DELTA Y 



The following example shows how incremental data bytes 
are generated. 



DELTA X « -400 



DELTA Y 



BYTE 1 
BYTE 2 
BYTE 3 

BYTE 4 
BYTE 5 
BYTE 6 



100 



HI DX 

00000 
HI DY 



10011 
MID DX 

00011 
MID DY 



10000 
L0 DX 

00100 
LD DY 



01 11111 - 
01 10011 - 
01 10000 - 



01 
01 
01 



00000 
00011 
00100 



space 
I 



HI DELTA X 
MID DELTA X 
L0 DELTA X 

HI DELTA Y 
MID DELTA Y 
L0 DELTA Y 



The following example shows how relocatable data bytes 
are computed. 



RELDC X 

REL0C Y 

BYTE 1 - 
BYTE 2 • 
BYTE 3 - 

BYTE 4 - 
BYTE 5 - 
BYTE 6 - 



-600 



200 



11111 01101 

HI X MID X 

00000 00110 

HI Y MID Y 



01000 
LOW X 

01000 
LOW Y 



01 11111 
01 01101 
01 01000 



01 
01 
01 



00000 
00110 
01000 



? HI X 

MID X 

( LOW X 

apace HI Y 
i MID Y 

C LOW Y 



GRAPHICS FUNCTIONS IN 
DISPLAY FUNCTIONS MODE 



The HI key ( MM at the MODES level) can be used to 
display the graphics escape sequences or the action of 
graphics control keys. The control sequences are entered 
into the alphanumeric display each time a command is 
executed. Table 10-10 lists the graphics control sequences 
that are generated when DISPLAY FUNCTIONS is on. 
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Table 10-8. Absolute Format Addressing Bytes 



7 8 






II 


1! 


■" 


l# 


1$ 


■ X 


• 1 


■ ' 


K 


i 
I) 


10 


1* 


■ + 


• , 


1- 


1. 


1/ 


• 


n 


■ 2 


■ 3 


20 


■ 4 


15 


•6 


17 


18 


19 


I: 


■ ; 


■ < 


1* 


30 


■ > 


§-> 


!■ 


i i 


1 ** 


\* 


'$ 


!X 


!l 


i ' 


40 


!( 


!) 


! * 


! + 


'■ 


'-- 


! - 


!/ 


!0 


!1 


SO 


!2 


!3 


•4 


!5 


!6 


!7 


!8 


!9 


1 ; 




60 


!< 


i . 


! > 


i ? 


"■ 


"i 


• III 


"# 


"$ 


"X 


70 


"1 


•i / 


"< 


") 


■•» 


■■♦ 


■ 1 


II _ 


II 


"/ 


80 


"0 


"1 


"2 


"3 


"4 


"5 


"6 


"7 


"8 


"9 


90 


■■ . 


>• . 


■■< 


••» 


"> 


■■? 


'• 


! 


0" 


00 


100 


0% 


*% 


*l 


#' 


#( 


O 


/• 


t* 


', 


0- 


110 


. 


il 


*0 


#1 


#2 


#3 


#4 


#5 


*6 


07 


120 


'8 


*9 


#: 


'; 


#< 


#- 


#> 


*i 


$1 


$! 


130 


$" 


%* 


St 


$x 


$1 


$' 


J( 


$) 


$♦ 


*♦ 


140 


». 


\- 


$. 


$/ 


$0 


$1 


*2 


*3 


$4 


$5 


150 


$6 


$7 


*8 


$9 


t: 


»; 


t< 


$• 


$> 


$? 


160 


XI 


X! 


X" 


X* 


Xt 


XX 


XI 


X' 


X( 


X) 


170 


X* 


X* 


X, 


X- 


X. 


x/ 


xo 


X1 


X2 


X3 


180 


X4 


X5 


X6 


X7 


X8 


X9 


X: 


X; 


X< 


X- 


190 


x> 


X^ 


11 


1! 


1" 


1* 


1$ 


IX 


11 


1' 


200 


t< 


1) 


1* 


»♦ 


1, 


1- 


1. 


1/ 


10 


11 


£10 


42 


13 


14 


15 


16 


17 


18 


19 


1: 


1; 


220 


1< 


1- 


4> 


i-> 


'i 


» i 


/ •( 


• » 


'* 


'X 


230 


•i 


/ / 


'( 


') 


'• 


' + 


/ 


* _ 


1 


'/ 


240 


'0 


'1 


• 


'3 


'4 


'5 


'6 


'7 


'8 


'9 


250 


t , 




'< 


» « 


'> 


'? 


(I 


(• 


(" 


(* 


260 


($ 


(X 


(1 


(' 


<( 


() 


(* 


< + 


<, 


<- 


270 


(. 


(/ 


CO 


(1 


(2 


(3 


(4 


(5 


(6 


(7 


280 


(8 


(9 


(: 


C; 


(< 


(« 


<> 


C? 


)■ 


)! 


290 


)" 


)# 


)$ 


)X 


)1 


)' 


)( 


)) 


)* 


>♦ 


300 


), 


)- 


). 


)/ 


)0 


)1 


)2 


)3 


)4 


)5 


310 


)6 


)7 


)8 


)9 


): 


); 


)< 


)• 


)> 


)? 


320 


t| 


• 1 


»■• 


• # 


• * 


♦ X 


• 1 


*' 


*( 


*) 


330 


* * 


# ♦ 


•, 


* - 


ft t 


• / 


•0 


• 1 


•2 


♦ 3 


340 


" 


•5 


♦ 6 


*7 


•8 


•9 


* ; 


*; 


*< 


ft * 



Note: I indicates a "apace" character; every 
coordinate addresa must consiat of the 
two charactera shown in the table. 



350 
360 
370 
380 
390 

400 

410 
420 
430 
440 

450 
460 
470 
480 
490 

500 
510 
520 
530 
540 

5S0 

560 
570 
580 
590 

600 
610 
620 
630 
640 

650 
660 
670 
680 
690 

700 
71*0 



*> 


»? 


♦i 


♦ i 


+ ■■ 


*0 


♦ $ 


♦X 


+ 1 


+ ' 


♦ ( 


♦) 


+ # 


+ + 


♦ 


+ - 


♦ 


♦/ 


♦0 


♦ 1 


+ 2 


♦3 


+ 4 


♦5 


+ 6 


+ 7 


+ 8 


♦9 


+ ; 


+ ; 


+ < 


+ s 


♦ > 


+ ? 


,i 


i 
i - 


II 

J 


,' 


,$ 


,X 


,1 


/ 

) 


,( 


,) 


,* 


+ 


) 5 


J 


» • 


,/ 


,0 


,1 




,3 


,4 


,5 


,6 


,7 


,8 


,9 


, : 


J ■> 


, < 


* 


, > 


, i 


-1 


- i 


_ II 


-0 


-$ 


-X 


-1 


_ t 


( 


-) 


- * 


- * 


) 


-- 




-/ 


-0 


-1 


. 2 


-3 


-4 


-5 


-6 


-7 


-8 


-9 


- : 


"' 


-< 


- * 


-> 


-9 


.1 


. i 


■■ 


. t 


.» 


.X 


.1 


i 


.( 


.) 


, # 


+ 


. , 






./ 


.0 


.1 


.2 


.3 


.4 


.5 


.6 


.7 


.8 


.9 


. : 


• i 


.< 


■ 


.> 


,? 


/I 


/! 


/" 


10 


1% 


IX 


/I 


/' 


/< 


/) 


/• 


/♦ 


/, 


1- 


1 . 


ii 


/O 


/1 


12 


12 


/4 


IS 


/6 


11 


/8 


IS 


/: 


/; 


/< 


I' 


/> 


n 


01 


0! 


0" 


0# 


0$ 


ox 


01 


0' 


0< 


0) 


0* 


0* 


0, 


0- 


0. 


0/ 


00 


01 


02 


03 


04 


05 


06 


07 


08 


09 


0: 


0; 


<■ 


0» 


0> 


0? 


11 


1 ! 


1" 


1 


1 $ 


1X 


11 


1 ' 


1( 


1) 


1* 


1 + 


1 , 


1- 


1 . 


1/ 


10 


1 1 


12 


13 


14 


15 


16 


17 


18 


19 


1 : 


1 ; 


1 < 


1« 


1> 


1? 


21 


2! 


2" 


2# 


2* 


2X 


21 


T 


2< 


2) 


2* 


2* 




•5. 


2 


2/ 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


2: 


2; 


2< 


2. 


2> 


2' 


31 


3» 


3" 


3* 


3* 


3X 


31 


3' 


3< 


3) 


3* 


3* 


3, 


3- 


3. 


3/ 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


3: 


3; 


3< 


3- 


3> 


3? 


41 


4" 


4" 


4# 


4* 


4X 


41 


4' 


4( 


4) 


4» 


4* 


4, 


4- 


4. 


4/ 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


4: 


4; 


4< 


4- 


4> 


4? 


51 


5! 


5" 


5# 


5$ 


SX 


51 


5' 


5( 


5) 


5* 


5* 


5, 


5- 


5. 


5/ 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


5: 


5; 


5< 


S- 


5> 


5? 


61 


6! 


6 M 


6# 


6$ 


6X 


61 


6' 


6( 


6) 


6* 


6* 


6, 


6- 


6. 


6/ 



Table 10-9. Incremental (Short) Vector Bytes 






1 





3 


4 


5 


6 


7 


8 


9 


10 


1 1 


12 


13 


14 


15 




i 


it 


# 


$ 


X 


i, 


/ 


( 


) 


* 


+ 


l 


- 


• 


/ 


-16 


-15 


-14 


-13 


-12 


-1 1 


-10 


-9 


-8 


-7 


-6 


-5 


-4 


-3 


_ 


-1 





1 




3 


4 


5 


6 


"7 
/ 


3 


9 


: 


i 


< 


= 


> 


n 
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Table 10-10. Graphics Control Sequences Used in 
Record Operations 



Key 


Sequence 


Description 


o oo n 


none 


Graphics cursor controls 


Iffl;MiTil 

ins 


none 


Graphics cursor fast 


I" GRAPH "1 


h * dL 


off 


LCURSORJ 


■c * dK 


on 




p GRAPH " 




h » dC 


on 




DSPLY 




^ * dD 


off 




= GRAPH " 
CLEAR 




h • dA 






" ALPHA " 
_ DSPLY _ 




h * dF 

h • dE 


off 
on 



Figure 10-9 shows the sequences generated when drawing 
a simple box. The graphics cursor is initially on and po- 
sitioned at 0,0. 



GRAPHICS HARDCOPY OPERATIONS 

There are two methods of obtaining a hardcopy of the 
contents of graphics memory. One method uses the func- 
tion keys and graphics keys on the keyboard. The other 
method uses escape sequences which may be coded into a 
program running on a host computer. The hardcopy may be 
output from the optional integral printer or from an exter- 
nal printer connected to the external printer port at the 
rear of the terminal. 



0*t*pa213,213Z 

Qh*v*2i2, 212,2*2,2x22 

O *c *P*382 ,213 ,382 , 189Z 
Q \ *pa382 , 189 ,213 , 109Z 
0«t*pa213,189,213,213Z 



213,213 



382,213 



OO 



213,189 382,189 



+•.« 



When the optional integral printer is selected as the output 
device, a dot-by-dot transfer of the graphics memory is 



ma Ho r>n rhovmal lienor 



TV,o 



(5.75 by 4.25 inches) centered on the paper. The transfer 



The external printers that may be used for graphics 
hardcopy are the HP 267 1G and HP 2673 A. 



Initiating a Transfer from the Keyboard 

The [GRAPH COPY] key on the graphics/numeric pad in- 
itiates the graphics transfer. The keypad must be in graph- 
ics mode for the GRAPH COPY function to be performed. ^Q 
B toggles the function of the keypad between graphics 
mode and numeric mode. 



The destination(s) may be selected by pressing O , 
(device control), d (to devices). You may then select 
Wm (TO EXT DEV) and/or M1M (TO INT PRT). TO EXT DEV 
selects the external printer port, and TO I NT PRT selects the 
optional integral printer. 



Using the't & p Escape Sequences 

Coding a program to transfer graphics data either to the 
integral printer or to the external printer, or both, requires 
selecting the graphics memory as the source and either or 
both printers as the destination. 

graphics memory as the source: 7s 

integral printer as the destination: 6d 

external printer as the destination: 4d 



Example: Define graphics memory as source and integral 
printer as destination. 



h & p 7s 6D 



Example: Define graphics memory as source and both 
printers as destination. 



Figure 10-9. Displaying Graphics Sequences 



=[ i p 7s 4d 6D 



After the source and destination are defined, the transfer if 
initated by either: 

h t p F (copy file from source to destination) 

or 
h i p M (copy all from source to destination) 



Note that an escape sequence is terminated with an upper- 
case character. Also, you may combine the source and des- 
tination assignments and the transfer initiation in one 
escape sequence: 

h 4 p 7s 4d F 
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GRAPHICS TEXT 

Text strings can be written directly into the graphics image 
memory. An internal character generator converts the 
ASCII codes into a dot matrix representation which is 
drawn as vectors. The character set includes upper and 
lower case (95 characters) and the national characters 
shown in Appendix B. The national character sets are se- 
lected by the Terminal Configuration menu discussed in 
Section II. The characters will be drawn as a 5 by 7 matrix 
in a 7 by 10 cell, with descenders for lower case. This 
character set is in addition to the normal alphanumeric 
character set. While this character set may seem redun- 
dant, it offers the following advantages: 

• Characters can be drawn at any dot position, rather than 
the 24 by 80 alphanumeric character positions. 

• Characters can be rotated in multiples of 90 degrees. 

• Characters can be scaled in size, from 1 to 8 times. 

• Characters can be slanted 45 degrees for an italics-like 

effect. 

• Lines of characters can be right, left, or center justified. 



Figure 10-10 shows the graphics character set. 



Keyboard Control of Graphics Text 

Graphics text can be entered directly from the keyboard. 
The backspace, carriage return, and line feed functions 
work as expected (even on inverted text), making it easy to 
add or edit titles and labels. A summary of escape sequen- 
ces and keyboard operations affecting Graphics Text Mode 
is given in table 10-11. 



Table 10-11. Graphics Text Functions 



Key 


Description 


«c.dS 


Selects the graphics image memory as the 




destination for all text. Characters entering from 




the keyboard or datacomm, are drawn as vec- 




tors in the graphics memory using the current 




text size and angle (see below). The graphics 




cursor indicates the position of the next 




character. Moving the graphics cursor will 




cause the next text line to begin at the new 




cursor position. The carriage return, line feed 




and backspace functions work normally. 


^♦dT 


Terminates Text Mode. 


h *m 


Increases the character size from 1 to 8X. The 


<size>M 


smallest character is a 5 by 7 matrix in a 7 by 1 




cell. Increasing the size makes the dots bigger 




while the character is still drawn as a 5 by 7 




matrix. 


S: * m 


Sets the character orientation (multiples of 90 


Orienta- 
tion N 


degrees). 


h .mP 


Turns slant on or off. 


^Q 


Spaces one graphics text character to the right. 




(The actual direction of movement will depend 




on the text orientation.) 


53 Q 


(Vertical Tab). Spaces one graphics text line 




up. (The actual direction of movement will de- 




pend on the text orientation.) 


In addition, 


the following keys function in the same manner as 


for alphanumeric text characters: 


bd ,m 


esq o o a 



abcdefghijklmr-iopqrstuvwxyz 

flBCDEFGHIJKLMNOPQRSTUVWXYZ 
eouaeoaaeouaeouFi 1 @ffiai oifl 1 o> 
! "#*■■:&:' ()*+,-. ''0123456789: 



;<=>?@[\] 
9 au e 1 13 




NATIONAL 
CHARACTERS 



NOTE: All of the national characters, 
(Roman Ext. set), are 
accessible by entering "YES" in 
the ascii 8-Bit config field of 
the Terminal Configuration 
menu; then "shifting out" to the 
national character set by typing 
Q3 , Q ■ You may "shift in" 
back to the Roman base set by 
typing Qg Q . 



Figure 10-10. Graphics Text Characters 
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Program Control of Graphics Text 

All of the parameters for graphics text can be set 
programmatically. Commands are of the form: h • m 
<parameter> <command>. The command can be alone or 
part of another h ♦ m sequence. 



SIZE. The ASCII characters 1 through 8 specify the 
character size for graphics text. A "1" indicates the smal- 
lest character, a 5 by 7 dot matrix character in a 7 by 10 
cell. Increasing the size increases the size of the dots. If a 
text size of 1 is specified, each dot in the cell is one dot on the 
screen. A size of 2 uses 4 screen dots for each character dot 
(2 X 2), and so on (see figure 10-11). A size of "1" is the 
default. 



Set Graphics 
Text Size: 



h » m <size> m 



TEXT DIRECTION. This command uses the ASCII 
characters 1 through 4 to specify the text orientation (see 
figure 10-12). This also changes the direction of line feed, 
carriage return, and backspace. 

1 — Normal (upright, the default) 

2 — Rotated 90 degrees counter clockwise 

3 — Rotated 180 degrees counterclockwise (inverted) 

4 — Rotated 270 degrees counter clockwise 



TEXT SIZE 



NORMAL 



SLANTED 




HP AP> 



Figure 10-11. Graphics Text Sizes 



SLANT. The graphics text characters can be slanted 45 
degrees for an italics effect. 



Turn On Graphics 
Text Slant: 



^ « m o 



Set Graphics 
Text Orientation: 



\ * m <or ientat ion> n 



Turn Off Graphics 
Text Slant: 



^ t m p 



*c «m<lr\P 



h. «m3nP 


h «m2nP 

h *m4nQ 


h • m 3n □ 






id i- 
£ O 
*- J* 
ID u 

* O 

rT CL 
1 1 


T3 ^ 

O *• 
n a* 

O 3 
•z to 

aHeulett-Packard x 




h »mZn 


h *m1nP 




\ *m1n D 





Figure 10-12. Graphics Text Direction 
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JUSTIFICATION/ORIGIN. Text strings can be au- 
tomatically right or left justified, or centered about a 
specified point. An ASCII character 1 through 9 indicates 
the origin (justification and base line) for characters with 
respect to the current pen position. This function is useful 
when drawing labels. (Refer to the Label command.) 



Set Graphics 
Text Justification: 



*c « s* i <or i iQin> q 



If text is left justified, the current pen position is the left 
margin. Center causes the label to be centered on the pen 
position. Right justify selects the pen position as the right 
margin. Bottom, middle, and top select the base line for 
the line of text. 



LEFT 



CENTER 



BIGHT 



1 




8 



BOTTOM 



The numbers 1-9 represent 
the cursor position with 
respect to the character 
cell used for graphics 
text characters. 



For example, if text was to be right justified and set with a 
base line on top of the normal character position, the num- 
ber "9" would be used. Figure 10-13 illustrates the various 
text positions. 

When centering or right justification is used, the text 
strings are buffered (stored) until all of the characters in 
the string have been received. The string end is detected 
by a CR or LF. The string is not displayed until the CR or 
LF is received. This may be confusing when entering text 
from the keyboard. The maximum length of a string when 
center or right justifying is 73 characters (not including 
the CR(LF)). In all cases, data written beyond the edge of 



the screen is lost. There is no automatic RETURN when the 
screen boundary is reached. 



TURNING GRAPHICS TEXT ON AND OFF. Graphics 
text mode can be turned on or off from a program. These two 
commands use the h • d sequence but are discussed here 
under graphics text for completeness. 

On. This command will cause Graphics Text Mode to be 
turned on. All displayable characters will be stored in the 
graphics memory. The drawing mode is initially set to 
jam mode to permit overstrike replacement of characters. 
A different mode, such as set or complement, can be 
selected at any time. 

Text is drawn using the current text assignments for size 
and orientation. Graphics text mode accepts CR, LF, BS, 
HT, and VT as control characters. The O , B , O , and 
Okeys can be used to position the graphics cursor in 
character increments. 



Turn On Graphics 
Text Mode: 

Turn Off Graphics 
Text Mode: 



• . : - 



h • d T 



If the graphics cursor is moved, the graphics text margin is 
moved to the new cursor or pen position. 

Characters are drawn using the current drawing mode 
(set, clear, or jam). If set mode is used, entering a charac- 
ter, backspacing, and entering a second character causes 
an overstrike. If jam mode is used, the new character will 
replace the old character. 

If a lower case "s" is used, additional escape parameters 
can be appended to the sequence. Otherwise the next 
characters will be routed to the graphics memory. 

Examples: 

■t • d s k 100,100 o B— set graphics memory 

l I position cursor at 100,100 

' turn on cursor 

*c * d S This is a text string** 

Off. This sequence turns off graphics text mode and re- 
stores normal alphanumeric operation. 



Turn Off Graphics 
Text Mode: 



h • u t 



GRAPHICS TEXT STATUS. You can check the current 
text settings with a graphics text status request. Refer to 
Section VII, Status, for additional information. 
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Left-Justifv 



Center- J ustifv 



Right-Justify 



Left-Justified 

Hewlett-Packard 
19400 Homestead Road 
Cupertino, California 95014 



Center-Justified 

Hewlett-Packard 

19400 Homestead Road 

Cupertino, Calif ornia 9501 4 



Right-Justified 

Hewlett-Packard 

19400 Homestead Road 

Cupertino, Calif ornia 9501 4 



+ 4-4- 

Esc*m3Q Q Esc*m6Q U Esc*m9Q p 



Ese*m2&|X)j Esc*mSQ EL Esc*m8Q Cj_ 



Esc*mlQ p 



Esc*m4Q U Esc*m7Q T 



Figure 10-13. Graphics Text Justification 



LABEL. This sequence is used to send a single record of 
graphics text to the terminal. The characters are stored in 
the graphics memory using the current text size, angle, 
slant, and justification. The label is drawn beginning at 
the current pen position. 



Graphics 
Text Label: 



h * 1 <text string) % < l f> 



The record must end with a CR, LF, or both. A CR moves 
the pen to its original position when the label command 
was first received. An LF moves the pen down one line 
(character spacing). Note that the actual directions moved 
following a CR or LF depend on the text orientation 
selected. 

The maximum record length is 73 characters, not including 
the h « 1 preamble or the CR(LF). 

Example: ^lThis is a sample label% L F 



COMPATtBtttTY MODE 

Compatibility Mode allows the terminal to plot data in- 
tended for a terminal using a display with 1024 by 1024 
addressable points. This mode makes it possible to use 
graphics programs developed for use with other graphics 
terminals with a minimum of reprogramming. 



The terminal operates in two submodes while in Compati- 
bility Mode. In Alphanumeric mode the terminal simply 
displays alphanumeric data on the screen as in normal 
operation. In Graphics mode the terminal responds to al- 
phanumeric data as vector coordinates. Normally the ter- 
minal will be switched between these modes to display 
messages, plot graphics figures, and then display addi- 
tional messages. These modes are controlled with several 
control sequences. (These sequences are ignored or acted on 
differently if the terminal is not set for Compatibility 
Mode.) Table 10-12 lists the terminal's responses to Com- 
patibility Mode control sequences. 

If delays are required, the baud rate can be lowered or fill 
characters added to prevent data loss when operating the 
terminal at high speeds. Refer to Section VI, Data Com- 
munications. 

Vectors are drawn using the current line type and line 
drawing mode. This gives you the capability of drawing 
dotted and dashed lines, etc. by changing the program to 
send the additional escape sequences. In general, all of the 
normal features of the terminal (display enhancements, 
tape control, etc.) are available only in the Alphanumeric 
mode. 

Compatibility Mode is turned on by selecting either scaled 
or unsealed operation. Escape sequences controlling Com- 
patibility Mode begin with E c*t. This preamble is then 
followed with one or more commands. These commands are 
listed in table 10-13. As in all other escape sequences, a 
captial letter ends the sequence. Figure 10-14 contains 
examples of typical escape sequences. 
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Table 10-12. Compatibility Mode Control Sequences 



CONTROL 
SEQUENCE 



h 5. 



DESCRIPTION 



Read status and alpha cursor position 



RESPONSE 



<status byteXHI XxLO X> 
CHI YXLO YXternunator> 



(20 ms delay) 
h h 



Depends on parity- 
Hard Copy Unit - 
1 = not ready 
= ready 



1 1 1/0 0/10/10/1 1 
J I 



Auxiliary Device (inactive) 

- Margin 

= margin 1 

1 = margin 2 

-Mode 
1 = Graphics Mode 
1 = Alpha Mode 

The terminal will return one of the following characters as the status byte: 

Printer ready 1 i No printer or printer not ready 



l_ 



; — Margin 2, Graphics Mode 

9 — Margin 1, Graphics Mode 

7 — Margin 2, Alpha Mode 

5 — Margin 1, Alpha Mode 



Read graphics cursor position 

Read graphics cursor position when key struck 

Make hardcopy 

End graphics mode, clear screen, and home cursor 

Go into graphics mode (draw vectors) 

Go into alpha mode 

Backspace (K). Moves 1 space left (14 units) 

Horizontal Tab (I'). Moves 1 space right (14 units) 

End graphics mode 

Line Feed (J'). Moves 1 line down (22 units) 

Vertical Tab (K' ). Moves 1 line up (22 units) 



<HI XXLO XXHI YXLO YX t ermi not or > 



<KEYXHI XXLO XXHI YxLO YX t ermi nator > 



NOTES 

The terminal will normally respond with an \ character when an h character is received. Compatibility Mode disables the terminal's 
%flt handshake. Compatibility Mode causes most control codes to be ignored. 

The Read Status, alpha cursor position, and graphic cursor position cause block transfers to the computer system. If the computer system 
does not use the DC1/DC2/DC1 handshake, inhHndshk<G> and inhDC2CH) in the Terminal Configuration menu must be "yes" for these 
transfers to occur. (Refer to "Terminal Configuration menu" in Section II.) 
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Compatibility Mode Configuration 

Compatibility Mode operation is controlled by Com- 
patCP.Q) field in the Terminal Configuration menu. This 
field can also be set programmatically using the '\ t s . . 
. " sequence shown in table 10-13. The P and Q straps de- 
termine the terminal's mode of operation after being in- 
itialized (power up or full reset). The straps are inter- 
preted as follows: 



STRAPS 


DESCRIPTION 


P 


Q 










Normal graphics operation 





1 


Unsealed Compatibility Mode 


1 





Scaled Compatibility Mode 


1 


1 


Normal graphics operation 



In addition, when in Compatibility Mode, you can select 
the following optional capabilities: 

GRAPHIC INPUT TERMINATOR. You can select the 
terminator sent by the terminal following the input of 



cursor address information. The terminator can be a CR, 
CR and EOT, or no terminator. 

PAGE FULL BUSY. When this strap is in, the keyboard 
will be locked after the 35th line of text is received from the 
computer. The terminal can be cleared by pressing the 
[GRAPH CLEAR] key. This strap is ignored in Unsealed 
Mode. 

PAGE FULL BREAK. When this strap is in, the terminal 
will send a 200ms break signal to the computer after the 
35th line of text is displayed. The terminal may also be set 
to BUSY (see Page Full Busy). When out, the strap will 
cause vxtB cursor ^o nome edu me nexu o^» lines of i>ext uO be 
set with a left margin at x = 259. This strap is ignored in 
Unsealed Mode. 

The commands to control these strap options are listed in 
table 10-13. Refer to the manual for the replaced graphics 
terminal for additional information on the operation of 
these straps and how they should be set. 



Graphic Data 

There are differences in display size (512 x 390 for the HP 
2623A versus 1024 x 781 for other terminals) and line 
length (24 lines of 80 characters for the HP 2623A versus 35 
lines of 74 characters for other terminals). See figure 10-15. 



Table 10-13. Commands for Selecting Compatibility Mode 



COMMAND 


CODE 


TURN SCALED COMPATIBILITY MODE ON (P open) 
TURN UNSCALED COMPATIBILITY MODE ON (Q open) 
TURN COMPATIBILITY MODE OFF (P,Q closed) 


h I s 1 p Q 
^ * s p 1 Q 
h 4 3 p Q 


The following commands simulate straps used on other graphics terminals: 


SET GRAPHICS INPUT TERMINATOR STRAP 

— Carriage return only (Normal positbn) 

1 — Carriage return and EOT 

2 — No carriage return, no EOT 

SET PAGE FULL BREAK STRAP 

— Out (Normal positbn) 

1 —In 

SET PAGE FULL BUSY STRAP 

— Out (Normal position) 

1 —In 
NOP 


h » t <byte1> a 

h * t <byte1> b 

«c • t <bytel> c 

z 
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h * = 1 p Q 

L, 



-Turn on scaled Compatibility Mode 
A.) Turn on Compatibility Mode 



Turn on unsealed 

Compatibility Mode No terminator Send Break after page full 
\ / / / \ 

■t 4 s p 1 Q Ec«t2a1c1B 

\ / 
Select page full busy 



B.) Turn on Compatibility Mode and select straps 



^ 4 a p Q 

L. 



• Turn off Compatibility Mode 
C.) Turn off Compatibility Mode 



Figure 10-14. Turning on Compatibility Mode 



(0,780) 






(1023,780) 


(0,389) 






(511,389) 


1 




1 


























(0,0) 


' 


>5 




(1023,0) 


(0,0) 


24 




(511,0) 












799,744 POINTS 






199,680 POINTS 






2590 CHARACTERS 






2847 CHARACTERS 






A.) TEKTRONIX 4010 






B.) HP2623A 





Figure 10-15. Comparison of a Terminal with 1024 x 780 Display and the HP 2623A 



Graphic data can be drawn either scaled or unsealed. Scal- 
ing divides X coordinates by 2, and Y coordinates by 128/59. 
This maps the 1024 x 780 display into 512 by 390. This 
allows a program written for the 1024 x 780 terminal to 
run unchanged, and still display the entire picture (with 
some loss in resolution). The image doesn't cover the entire 
screen (only going to X = 512). The remainder can be used 
as a dialog area for alphanumeric text (see figure 10-16). 

Unsealed mode shows a 512 by 390 subset of the 1024 x 780 
picture. The area this covers can be changed by modifying 
the value of the relocatable origin (and redrawing the 
picture). The relocatable origin is subtracted from all in- 
coming coordinates in unsealed mode. If this is set to 0,0 
(the default) the range X = to 511, Y = to 389 will be 
displayed (see figure 10-17a). 



Setting the origin to 0,360 would cover the X = to 511, Y 
= 360 to 749. To display an area larger than 512 x 390, you 
must change the scaling statements in the program. The 
advantage of unsealed mode over scaled mode is that un- 
sealed allows you to use the entire available display area. 



Graphics Data Format 

In Compatibility mode the graphics data is formatted as 
two-byte coordinate values. The lower five bits of each 
byte are used to make a 10 bit (0-1023) coordinate. Data 
sent to the terminal must have the "Y" coordinate sent 
first; <Upper Y> <Lower Y> <Upper X> <Lower X>. 
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' 


779 
























389 ~A 








1024x780 IMAGE AREA 










Scaled Mode 

1024 x 780 Image Area 






389 








39 


















(Text Size and Slant 




















are disabled in Scaled Mode - 








HP 2623A 



















( 










a " 








) 511 


1023 







511 




Display Comparison 






HP 2623A Display in Scaled Mode 





Figure 10-16. Scaled Data 



779 



390 



HP 2623A | 

512x390 Subset 

Relocatable Origin: 
ESC*mO,390J ' 



780 



390 



1024x780 IMAGE AREA 



HP 2623A ' 

512x390 Subset 

Relocatable Origin : 



ESC * m 0,0J 



I 



511 



1023 



511 



1024 



779 



390 



HP 2623A 
512x390 Subset 
Relocatable Origin: 
ESC*m512,390J 



779 



390 



HP 2623 A 

512 x390 Subset 

Relocatable Origin: 
ESC*m512,0J 



513 



1023 



512 



1023 



Changing the Relocatable Origin (ESC * m <x,y>J) on 2623's Display to Cover the Entire 
780 x 1024 Display in Unsealed Mode 



Figure 10-17. Unsealed Data 



When data is returned to the computer (cursor position, 
etc.), the X coordinate is returned first; <Upper X> 
<Lower X> <Upper Y> <Lower Y>. 

Data bytes sent to the terminal use bits 6 and 7 to indicate 
the byte is an Upper byte, a lower Y, or a lower X. Bit 8 
(parity) is not used. 



Bits 

7 6 

1 Upper X or Y byte 

1 Lower X byte 
1 1 Lower Y byte 
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These identifying bits allow you to send only the changed 
portion of a four byte address. The following data bytes 
must always be sent: 

• Lower X byte 

• Any changed byte 

• Lower Y byte if the Upper X byte has changed 



When text is written to the graphics memory, the graphics 
cursor is moved to indicate where the next character will 
be stored. (The alphanumeric cursor is only used when 
data is stored in the alphanumeric memory.) This differs 
from terminals that have only one mode for text and dis- 
play the graphics cursor only when waiting for graphic 
input from the user. 



Table 10-14 can be used to determine address bytes. For 
example, to plot the points A (0,0), B (0,31), C (256,31), D 
(256,0) the following sequence would be used: 



Text 

Text can be placed in either the alphanumeric memory or 
in the graphics memory. If the terminal is set for alpha- 
numeric text, the text will be sent to the alphanumeric 
memory. This is generally the most useful, as text can be 
scrolled, edited, erased, etc. without affecting the graphics 
image. If you select graphics text (*c • d a), text will go into 
the graphics memory. Text to be written to the graphics 
memory can be scaled or rotated. (Refer to Graphics Text in 
this section for additional information.) 



SCALED MODE GRAPHICS TEXT. In Scaled Mode, 
text is initially written into the graphics memory, the size 
is fixed to allow for 35 lines of text. The text angle is set at 
degrees and unslanted. The text origin is set to the left 
and bottom. These settings allow the "Page Full" feature 
to work properly and existing software to run without 
changes. If you do not require the Page Full feature, you 
can not change the text settings. You can redirect the 
text to the alphanumeric memory. 



UNSCALED MODE GRAPHICS TEXT. In Unsealed 
Mode, the text size is unchanged and graphics text mode 
is not initially turned on. Text is stored in the alpha 
numeric memory unless the graphics text mode is speci- 
fically enabled. 



Y=0 
A 



X = 
B 



Y=31 
C 



X = 25G 
D 



Y=0 X=0 

A 



NORMAL ADDRESSING: 
SHORT ADDRESSING: 

NOTE: "SP" means 

"space" character. 



% SP * SP % SP ■ SP # SP ■ ( 9 SP ' < § SP ' SP« 
% SP l SP * ■ § • C * l # ' SP» 

A 



Turn on 
graphics mode 



Return to 
alphanumeric mode 



0,31 



0,0 i* 



C 
-*-, 256,31 



256,0 
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Table 10-14. Coding of Compatibility Mode Graphics Data 



/\ VI I VUUIUIIIWO 


Low Order Y 


Low Order X 




DEC. 


ASCII 


DEC. 


ASCH 







32 


64 


96 


128 


160 


192 


224 


256 


288 


320 


352 


384 


416 


448 480 


96 


I 


64 


• 




1 


33 


65 


97 


129 


161 


193 


225 


257 


269 


321 


353 


335 


417 


44S 4S1 


97 


s 


65 


A 




2 


34 


66 


98 


130 


162 


194 


226 


258 


290 


322 


354 


386 


418 


450 482 


98 


b 


66 


B 




3 


35 


67 


99 


131 


163 


195 


227 


259 


291 


323 


355 


387 


419 


451 483 


99 


c 


67 


C 




4 


as 


68 


100 


132 


Iril 


tse 


228 


280 


ase 


324 


1-* 


■as* 


■i.aJ 


W »M 


'.Oil 


,0." 


68 







5 


V 


■J, 


1"! 


133 


165 


197 


rt-'l 


»■' 


?NttJI 


3#ti 


, »' 


ftste 


ai 


3ti|sB|j|pfs 


.01 


'e. 


".;-». ' .. 


I 




8 


• w 


70 


102 


■.M 


166 


: "; : "W»:; 


230 


2*5? 


•294 


3?s 


■36b"" 


.;3» ' , 


*?.: 


"454,7''. 4B6 


Vi- 


''!*f' ! ; : ..' 


~1 






7 
8 


40 


71 
72 


103 
104 


135 
136 


167 


8iMi! 


231;; 
232 


Iltolll 

264 


■*' 

296 


-327 v\ 
328 


^■ -: 3i5p :.; 
360 


392 


424 


rJ546S^S"4)S74V 
456 488 


104 


; 71. 1 - 

h 72 


Bill! 

H 




168 


200 




9 


41 


73 


105 


137 


169 


201 


233 


265 


297 


329 


361 


393 


425 


457 489 


105 


i 


73 


1 




10 


42 


74 


106 


138 


170 


202 


234 


266 


298 


330 


362 


394 


426 


458 490 


106 


J 


74 


J 




11 
12 


43 

■ 


75 


107 
'■'■* 


139 
1 10 


171 
172 


203 
204 


235 
23d 


267 
.-..1 


299 
300 


331 


363 


395 
386L . 


427 

4:."> 


459 491 


107 
IW. 


k 
I 


75 
76 


K 




3'.? 


Btilj 




13 


'"■ 


" 


■'"■■"■ 


141 


1 > 


205 


Z37 


-■:■•' 


W 


■-"•» 


•*>°- 


ilwiii 


„", 


**m: '■§< «8i»;' 


' »09 


i4B^i4 i:, '"'77"''! , 


ap 




♦4 


46 


7S 


110 


:: "■*? 


174 


i.'06 


236 


270 


*tel| 


J<4 


'"''X" 


398 * 


Sjiiil 


|H6?j^R#ff 


•ri 


•\jni jj-'t 


70, 


.■.''Mlffjt 




5". 


47 


79 


T1" 


143 


>'• 


207 


' 233 : 


271 


*'■» 


335. 


J'J 


JV, 


Iteptii 


4'.! "->. 


: -,11 


; to'.Ji-i. Ui-79m.H; ' 


iliplli 




16 


48 


80 


112 


144 


176 


208 


240 


272 


304 


336 


368 


400 


432 


464 496 


112 


P 


80 


p 




17 


49 


81 


113 


145 


177 


209 


241 


273 


305 


337 


369 


401 


433 


465 497 


113 


q 


81 


Q 




18 


50 


82 


114 


146 


178 


210 


242 


274 


306 


338 


370 


402 


434 


466 498 


114 


r 


82 


R 




19 


H 


}\i 


115 
H6 


147 


179 


211 

:>■> 


243 


275 


307 
■JOS 


339 
•■.41! 


-..v 


403 
'404. 


436 


467 499 

iiiiiiisioji 


115 


5 


83 
■14 


S 




244 276 


117 


t 








45 


1 . - 


149 
150 


tfli 
112 


2) 
.14 


,.lo 


: ,7 8 


«!') 


:j| 


?374 ; 406V- 


■■"»" 

438 




: .'m'".'-' 

. . y._.. 


,' l .85J •'" 

ImIII 


v 




nf » 


1!» 




-■ 
24 


55 
56 


87 
88 


if. 

120 


152 


th! 

184 


::ppl|Pi 
216 


t'.7 

248 


I279 

280 


312 


'343' 


* 1 375 '' 


S!407£;fj 
408 


440 


472 504 


120 x 


HaffiH 

88 


X 




344 


376 




25 


57 


89 


121 


153 


185 


217 


249 


281 


313 


345 


377 


409 


441 


473 505 


121 


y 


89 


Y 




26 


58 


90 


122 


154 


186 


218 


250 


282 


314 


346 


378 


410 


442 


474 506 


122 


z 


90 


Z 




27 

23 


59 

'.n 


91 


123 

124 


155 
156 


187 
1JJ 


219 
220 


251 


283 

2S4 

■286— 


315 


347 


379 


411 


443 


475 507 

■'4716^.5^508^ 
«£47?r|p|jS0aw- 


123 C I 91 I [ 

i|jia4^"i. ' 4^'jil ",&■''■ '■■<*$&* 

■f'tisw' HwW;'^ ;i -93i ;l: - Jf :>^j*** 




>1" 
1-7 


3-t- 

1 349 


i-4i*a. . 


4M" 




Ks 


'■1 


r jx 


125 ' 


K" 1 


'80 


22*1 




30 


Kf 


'■'- 


126 


1S6' 


-.30 


,,.,: 


' : _-' 


■'•■»'• 


;318 


■. 


"U382.:- 


pi*H* 


{Mi 


']l47IBrtBJ510j| 


iMp IQNHi 


.94 


' 

ii#lili 




31 


63 


■i 




. 




■Vi 


:.: 


.>•■ 


31:' 


Jj 


• .X; 


Iffcli 




m 


m^^ 


iBlalllitJill 




32 


33 


34 


35 


36 

s 


37 


38 


39 40 


41 


* 


43 

+ 


44 


45 


46 47 




- DEC. 












SP 


' 




# 


% 


{ 


) 






























High Order X & Y 






















X or Y Coordinate 


Low Order Y 


Low Order X 




DEC. 


ASCII 


DEC. 


ASCII 




512 


544 


576 


608 


640 


672 


704 


736 


768 


800 


832 


864 


896 


928 


960 992 


96 


1 


64 


# 




513 


545 


577 


609 


641 


673 


705 


737 


769 


801 


833 


865 


897 


929 


961 993 


97 


a 


65 






514 


546 


578 


610 


642 


674 


706 


738 


770 


802 


834 


866 


898 


930 


962 954 


98 


b 


66 


B 




515 


547 


579 


611 


643 


675 


707 


739 771 


803 


835 


867 


899 


931 


963 995 


99 


c 


67 


C 




S'-C 


548 


580 


6T2 


644 


676 


■O? 


*4T 


r.-- 


f8i§ 


i§p^ 


-868 : 


'fcS0i>;.3 


- -,v 


i*S*t>">- i9».? 


r''W;i 3 


•.; A ::- 


■X 


3 




517 


5 ;*•; 


581 


fiw 


645 


!.-' 


709 


r-i; 


'..773,;., 


Mil 


isppsli 


■v. :■ 


i&R%>ii 


Bm> 


JT9651 ; iJaSfT;,^ 


lip 


>% 


m e 




SIS 


ssor; 


562 


6*1 


646 •' 


■'6T7B 


71C 


iiwHfi 


'J,774.|l 


Pr*i 


■ «38f 


-a7D:> 


J si «^ l9iw ?i 


iisiel^HeB 


mi 


fcifi^j 


ptn^lgl 




»tS 


•58 


584 


615 

616 


Si-i? 
648 


;,67» 


711 


' 74$. 

744 


,' . 
776 


ao7i^ 

808 


||!3B3^ 


HH 


904 


936 


968 1000 


104 


h 


tlSifiif 


H 




""520* 


552 


680 


712 * 




521 


553 


585 


617 


649 


681 


713 


745 


777 


609 


841 


873 


905 


937 


969 1001 


105 


i 


73 


I 




522 


554 


586 


618 


650 


682 


714 


746 


778 


810 


842 


874 


906 


938 


970 1 002 


106 


J 


74 


J 




523 


555 


587 


619 


651 


683 


715 


747 


779 


811 


843 


875 


907 


939 


971 1003 


107 


k 


75 


K 




e*> 


556 


563 


:-. 


(■■i.A 

6SV 


384 


716 


'tf! 


780 


312 


fl-U 


■: OTW; ; 


• .- 


9HB:.- 


iBMliHiiSli 


■1.1 


. 


Tfi 


<« fa-it; 




525 


557 


589 


"21 


685 


'?'>' 


'.'J, 


781 


n U 


343 


*•■ 


,:*?:;„ 


"•*' 


■va iie> 


(03 


m 


77 


" « '"" 




535 


558 


590 


622 


'654' 


*■& 


718 


' 750 


"S- 


sm 


.:>: 


ilisHsii 


*.»"j" 


■^ 


^•gj7<"-.*1006" 


in 


IfiiitiillP 


M H 




528 


560 


592 


624 ' 


, 6ES- 


O.V7 


713 


751 


784 


*■!■■ 


B4T 

' "848" " 


880 


.311.. 
912 


Is4*|{ 


976 1008 


VI 

112 


p 


80 




p 




688 


720 




529 


561 


593 


625 


657 


689 


721 


753 


785 


817 


849 


881 


913 


945 


977 1009 


113 


q 


81 


Q 




530 


562 


594 


626 


658 


690 


722 


754 


786 


818 


850 


882 


914 


946 


978 1010 


114 


r 


82 


R 




531 


563 


595 


627 


659 


691 


723 


755 


787 


819 


851 


883 


915 


947 


979 1011 


115 


5 


83 


S 




532 


564 


«N» 


<B"8 


eeo 


692 


734 


W) 


,:<li 


«B 


«5C 


664 


-•'■•■ 


-*H«.' 


niiiiiHiiiif 


, im ; 


t 


m . 


" 




MSB 


S1H1 


by.' 


629 




«J 


1W 


r.i 


/HI* 


4121 


cS5" 


B8&: 


i'SOJii 


iiWi 


li^ijjplpal' 


1,/ I 


•u 


35 


LJ 




KM 


rsss 


998 


(M> 


■ as? 


«*m 


■ ; 7i2B:: 


rm 


790 


.«■•/ 


St.-i 


80S 


«9M»»« 


>|iir* 


■iK ' --„> - 


11* 


• v» - 


. . 8t> 


■ V.«.,r 




5J5 


667 j 


- <- 


"-:. 


663 


•S95 


727 


759 


m\ 


C-i 


•I5i 


<H7 


ij9,»'l; 


i«1 


lft«l8iS?H* 


us 


w 


87 


'■": 14 u* 




536 


568 


600 


632 


664 


696 


728 


760 I 792 


824 


856 


888 


920 


952 


984 1016 


120 


X 


88 


X 




537 


569 


601 


633 


665 


697 


729 


761 793 


825 


857 


889 


921 


953 


985 1017 


121 


y 


89 


Y 




538 


570 


602 


634 


666 


698 


730 


762 794 


626 


858 


890 


922 


954 


986 1018 


122 


z 


90 


Z 




539 


571 


603 


635 


667 


699 


731 


763 I 795 


827 


859 


891 


923 


955 


987 1019 


123 


C 


91 


[ 




540 

5** 


572 

573 


605 


ess 

437 


fl6B 

669. 


700 

V i 


732 


764 

7«S 


798 


829 


3IJU 

,»ii ; 


liar: 


K^l 


066 


■"jifMpitt't' 


\y* ■ 


1 


92 . 

'ten; - ; 


c 




. 54£; . 

~ : S» 


575 ec ' 


J. it 


e?i '?03 


734 


,k ."7B6" 
—767~ 


733 
~799— ' 


■•it 


et' ■ 
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"•9-*" 
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"»11 
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48 


49 


50 


51 


52 


53 


54 


55 56 


57 


58 


59 


60 


61 


62 63 


















2 


3 


4 


5 


6 


7 8 
High Order X & Y 


9 






< 




> ? 













1 





















Example: 340Y.70X is found as follows: 

340Y = 42 (upper Y) 116 (Lower Y) 70X 
340Y.70X -. • t " F 



34 (Upper X) 70 (Lower X) 
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Escape Codes 



APPENDIX 



KEY(S) CODE FUNCTION 

"P. MIN ■•-.. >. ONTROL Ft NCTIC "« 

'.; :t:.i I : ! cval " ■■■'.-. . *r '- 



' ::■ 5) 



CODE 



FUNCTION 



tabs /col 



margins 
tabs /col 



.SET . 

TAB 



clear : 

TAB 



'•: ! 



Jon>' Tier 


K>ty to 


le^tinatio 


I s ) 


5.(4*5 ,"i 





Ijilal'IgHill 


C 'r-' ftl r : 

TABS 


•■ 


-. " 


c $w % Hill 












iiiPI|ip55|i 


LEFT 


s 


4 


"?ei !(?■:; m-irojio 


tabs /cc i 


RIGHT 




;5 ; 




-margins / 


'• 


Sfii "' iiil ;nai gin 


trf '.:.-. ' .. V J 


MARO 1 M 








-.argins / 


C^S fti ■ 


h 


9 ■ 


r.loai i'l nu'gms 


tabs /col 


urtsoiN*; 












\ 


* 


Doi^sy O'-ij -jecjrd 








;,§.; 


L-<!JSCV liC #0 






iB: 


Mfe^: 


OiiSOi riginl 






,. t* 


3 


■_j'oji -t-t: 











J.-.i'h Auio t T (i.~aWi;ii; ■ 






'i I. Ha-'J w:,Pt 'pov, «r i,-! re.-: ui) 

it «t (.■.. r.-' W p ..-u i -jor ■ i ■ i ■ I i . n r j i r- 

l l h anj-lviMcus it,;;""!"';,; 

• I Honrorttal nl 

: - J l'.tnl ClISp Liy fr'J'T' C .r»u' 



ClO'ir nm'; f'on: cursor ic. 
.:n./f' lir ■■' " : J,;'"!". 



'<. -L ii>si;rl 'ino 
■, ?! ;).j.tio r, 



t r p 



■i Q* i!art inss'i. 'J-=r..u.tti- mod'; 

4 k ErS igsS I aliarlctii S SS 

"c S ROi! l./f." 

»c T [';.! . do-.vT. I " . " 

' "t j U Nexl pane * : ; I'll f ' 

■r V lYjy.ju': patio 
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Escape Codes 



KEYfS) COOE f-UMCTJON 

TERMINAL OOMTHOL FUBCT?0»i (continued) 

'k W fcrna rro^fi on 

DISPLAY . ; >,- ? Disciay Funclor.s mcda or , 

fJN: T 10N 



KEYlS) 



DIS-'LA" ■ I 



:m 



■t E , Strf't iTiprotoctcdfi-jld 

■ <)•;-■• (ieta 

>; * r'niviv tnf niiml .-.uOjs i 

:'{ jf jllllrecjlesfr •+"■'- -:|f C f '| ; S 1 :* 1 

|p|l|*ii|J|.se||:p^^ 

<l"t It i ■ « i ■st to ! !'"-''■! : ; [" "i HJ' at! ','j % iWt 

V a Sense cursor po6it*oi> 

15- til. ;' dhstVute) ■'; k |Kp|»i if? "ftp 

"l* C ' ! C<.k keVrJCIjtiJ 

conrtputfir 
V'f Modem dscoilrteat' 
■r j ■■■■'.. ••: :i. - 



MEMORY 

LOCK 

MEJC1RY 



: OPE 



"x i b^iii' {Iw'F Koy ;3cfirM'C~' 

mod'.- 

f i > P-iif Use-' r\eys Dc'.iitici' 

'= . . in .fi e rrjcf y**lQtS ' ^ffSkk 

■t M s.,-if| Mdniory 1 OCK morlf: ! 

dcti.iob!-? fjfi£;.or, key '' 

llill^flllp^||itllft 

definable funotic ; ! ■■• y 12 

h r Datauit definition tor user : 
Oftinatjlo function «ev li 

o- finable fu lc-hc n key f-J 

' deftnabte function ksy f5 ;l 

■c u; Default rJetintffonl kx usp* 
lift ,ifi'i li." I m V..-V Ih 

■ S v _ petatilt £tehntttqri fcr user y 
i le 'i> .iS li . *«. ■ :r» in ki-y f j 

|-A w - ,'iDelauil cMinit'Od for use/ ■: 
definable futiqtfoll L-.'y £s 
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Escape Codes 



KEY(S) CODE FUNCTION 

TERMINAL. CONTROt FUNCTION ((continued) 

-J'wivfoe ^SfefiAlJlfiC : ! ^ "» ; : i Jniliaie Ik'iriSflat Mt'tesC. "'■ 
fijfceyvri -W/j TEST> -;.:j.- • .-'; -ij:- '} '■ -+- - : --<4 . jj- ~-.i 

jpl | I'll: gSHBIJ J«li;j||li:li 'iff | IBfl-ili' j 1 8 11,;! | j' Sltiltl 



CURSOR CONTROL OPERATIONS 



MBit; 



Columns and rowsaie (lumbered starting with as the leilnn(>s* t'^aiTJn ofd.;. 

ttis lot 1 io« . ' ■ ■ " j ; 



5a :r,;\ >. ■ , -. ' >V 



^liiliSBBlliliMlliiSiiiil 



M6vpsth<? cursor to -cotdtriK *Cf)K/Hcu 



iBipBiiiifeHiitaHSIi^skVS9iCB^ili^MW4iifi3Fb^R&B 

fPliillllllllllllilfi^ 

•'• ■sifinedintsg* ".•) Apot-itiwriiimhsrindi-i-i 

llll'SS'I'sf f ■ '.. i'*l "■ J .If' I lif '■j'm ftfit-itSSpPaiftiif f liiwifty 1 w 
teillllliiNliffiilllHilllElIMiilffi^iffl 



io* 'rr a-' fplaiivff :c its ^""osarit cursors 
positic' 1 ir nemay f"co' ' and i'ow' ;iir>- 
■sii'mo iiitt'jc'i} /• po:;.iivu niK- r>sr trW 
Oiu.'.e'j "'q'nt or 'icwmvsrd 'novsrruiU 
.-,- d •;• ',-. .■-■'. •■■-, mt tsi ind.catt . Ic?1 "' 
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COHFlGUWATiOM Q EBft.T?ONS 



- s . • ' - 



REMfftE 



r T »q 0: 
\ 4q U 



Unccl> c uit.i ,i 

ock ntrq 



C II: y„ 



Integral Pr intffr 



ESCAPE 


menu 




ENTRY 




■ "t U <<>fi 


xmi £^ nu t itA) 


;.,,"""'!« ' : ** 1 t 


SEQUENCE 


FIELD 




VALUE 


X 






YES 


*■ 6* <> >A 


AUTO LF 


ON 




x - c 


v . is <X>U 


SPUwCB) 


,*=: NO' '}J, ' 

VES 


'. 4r «i >fa 


BLOCK 


H:l!H:::f^ifcj: : > 




x=0 


t is <r>C 


IrihEolWrpCCJ 


NO 

y8 


l . ti t«. >C 


C®p^ Loc it 


orr 

ON 




x=0 


c 4, <x>D 


Line/Page CD) 


LINE 

' PAGE 


V 4k <x>I 


(■scnmns 


NO 




x=0 


' Ui <X>G "::.)i' ' 


IndHnrtShkCG) 


NO 

'...: 'YES" : 


%|t* <x»J ' 


:: Frame Rate , 


60 
50 




x=0 ' 

■■' x=1 


t *s «x>H .,.,"' ■■•:■' 


Htn(T,DCS?CM.> . 


/,■'..} NO" 
YES . 


■r t\ fs>L 


: LocalEcho 


OFF 




x=Q 


HR2823Aoi»iy 










ON 




' *=-- 1 


■t 15 <x>N 


EscXferCK) 


NO 


*L. tk Ck>M 


MODIFY ALL 


OFF 




x-0 






YES 






" : ON 




x=1 


■t 15 <x>p<y>Q 


CompatCP.Q) 


UNSCALED 


Vitk <x>N 


SPOW Latch 


OFF 




x=0 






SCALED 
OFF 



x=±1 



*. Ik <x»P Caps Mode 
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Escape Codes 



OATA OPERATIONS 

iT,-o tc'b-.vii'ij e\ ;ip<: squurn c:; control data Iransier lo <stn~ from h,P m 

iBlHiiiwlftiiHlplfc 

f."(;sor:t "hu ! if' °ip','A rioer. NO 1 s ippi t an external printer 



- ;..• <a >d <h ---i (.- - ' 

< v > 



i atiori devices : 'a '. '}.)'' and 'c*' As 
■narw Pectination- n-^ rvsrtfd ran 
hi; -rir.-niio-.i 



»■ b, , ' 
and c 



_ ,-. . ( L 



3 " Hit-pay.. t"i<§ 

Exterru: prii)t<ir 
6 InK-aiai punter 
y ACTION 

Fi - CepV The I'irft /i *fii< 



.;tfte.> ; 



'::. f" ■: : Cc .py'-hf; ;; d!-;D: dy sc -;ei i him 

li,(j 'mi-: iriv--:ii::ii ('is r?uT,oi .5 
' If-oa'on !c.i?s-> ine) ,to thei 
iasl nisp'ayrai 'inc 

vt ' Copy the cjntpjrit? ol display* 
■TK'-rrio-ry Irorn Mte ':ui <;or !ihr:- 
to-tlie ehc! ct iicnnrvi 



i Initiate l ; xpar-deu Ctiarat.-rfr 

\ \ ""!*" J ;""""'; ,1:*;'" ;..*'» - »¥ I '""'"""^martp';" '• »■» * :'''H^Tf ^.O^i'' '-' 

? inili jw Compulsed (Jhano 

|k ,*i I -de. 

^ *p <x>p <v>n <* J C Pertoimci thr- a.-.t.oi: r.(K.(;it.iKi t>y 'V ori 

I ACTIOM 

f:orv-,, •;.;.;...; { (,;,:,-,■ fofld 

1 Kpac;;; '<' inr-s 

2 to fiSplraiBis I ijfrii felH 
I I fii r. ei: Eof Bcliprf -m-jJo. 

:?. T;j-n op 0[: 'k-)p inocic 

i _ ; Tj'-i uf r apy 'Opy i'j "lode 

[A P- : nr n.-'ima! rr-ir.!':lrr , 

'5 Pnnt i:.xp;:,Kjr>a nha'ar.-itr.-.- 

iri : : rini r.cTip-e-:s^d cha-fr. 

\! \ -r o: -'"ir/.-rl H-cvli: 

18 Turr, in Met-n Ri-pM nicca 

19 Jurn olt any "eoort modrs 
?i) Turr on Record Modo 

I OfcVICE 

t li'tornai '.).' cxti-mai printer 
rtop'jnrjirig on -lit 

pM:l4i!- : i-00D ; t.fi smiry on 
the External Device Confii; : 
uralio." menu 



'. 41. <.- > " 



■ i. • " 



Pci;jiie r sl! iiie -Mati.i'3 -ni devici; ■,-," 
- DFV ,■? 

4 External printer 
B Inlugial p'intoi. 

"liilllllfli^plililftWpliillililBliill 

rnai Ctiai.ictf mod* >.vi the mle j'ai print' 
v desiy'iateil pj iris L:hd r -.-.^r< i "»I" 





ACTION 










iillfiipi 


tiolii rxuar.-Js'd 


1 and 


CttWpK 


■•; ;ed Civ r.. 


sctei 


"ffiprfes. 







''■IntelcstslsWi^te^ 



IJispiav 



'xpK 



'gpielfj i: jji| run iber <>! ! 
lo ativ.-ii c-e 
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Escape Codes 



DATA OPERATIONS (continued) 



■t tp <a>d <b>d <c>d 

<<>W <data stniQ) 



1 lata si"i from 
se ctec esfmat i, 



; i n P m ■_ ,, t in, pr » » \; 



<sViftt) lengthH. iiantK > «3tring> 



^ *p <a>d <b>d <c>d lians.tpif th-daMst'ing >n ASCII form, from 

Vi <J^ts str lT»g> ji'- 1 computer to :ha printer ?= ; .-ra id as th< 

destination dev ce T f>"- siring is terminated 
ptiher -y Ine 2^6lti b/le oi by an A3GI1 i.oi; : 

i.i/'T* 1 - ;, 3,. "^',; ' ■ ' 1- feed character "'■"*'. >;.,.!"'' iiis, ' 

i- "a" (destination} parameter is not I 
r .ci c '■cr.ifiL w!i-..li!-: 'I.i de» ueiitiMe 
i^ittuy tree ar*> Assumed to bo i'i> 
dns ination3. 

FORMAT MODE 

% t Starts a Held. ;"'■■ V"". . 

•c J. :". V* ';..;.. Ends the field- v, ;'■"*,; si..; i *'!'-. 

' FUNCTION KEY AMD £*»80ft JSt£SSA«5 OS»E«WiQK<5 

if , iab!e and disable fh functio keys (F1 thru l ; 8) jse hs oWaw'im 

essflpe sequence: 1 . ,', ■■>■■,. ""' .;, . "i" ' . ■■■ . '; c. }":!. ; ; i '';,'.* 

; "i *] <x> 

x ;• , «! 

A D splay i'.il Mode set of function key labels 

B „i Enable ttie User fur :tion Mys (Tha uScr fcsy 
!j ! labels are displayed.) 

C ',[ Clear messago and restore tne cufrent key labeis. 



« 



'<} keys wwevei. a"j still artivn. ' 

lit : 



it fjrwbls ot disable mc i i/ietioti Or i tio! imys 



- 83 Sn 

— — 

... ... re She |S3 g§ 

' - 


fc^ - 


. ami Wt --> 



TERM 


SYMBOL 


MEAMIMS 




DEFAULT 


Attribute (a) 




: Normal (N) .,,'., ' ; ■ 
L ) :al in"/ 1 I 
Trans rnit only (T) 




' 


Key ik | 


8 
8 


HI function 'key 
E| fundi;;' key 
|3| function key 
K2S functio.- Key 
WW function Key 
jj^j| iy.iC'K'-i'i key 
|^H function key 
Hfiff functio , key 






wire! •*rijtn 





Niimbo - of ' iVi actor" 







(dl 


thru 
16 


: the label- : -" ' ... . "'-h- 






o f fn^ larg'. 1 ", 


A 


Numbi i r > 1 cha a te 




^■il'iSf*"' 1, 


(1) 


thru 

■'.■ 80 


the string 

i irs the < i pr ' 
string. 


the 




LaiM 


^norte) 


The label is entered at 
point 1 1 the sequ ■iinr- 


•1 is 




Striiig ' 


(none) 


ih i cl at ';'•' string •« 
tered at * <=> p*ji n * 


en- 
tire 





rorepiat 9 U* fuii^kyi "iey defn .!ion with ¥■ -jr«w-i r»..,,>-i;^;' 

\ ij <atrlnglength>L <w»w»^i»> . ' i . 

'SWig Lengtti"— A nutnfcBr (up to lrfii^i|iipi|fct!#HMi#i? 
shaidctets In trie wi.-KJ. ' ; ,' 

«....;:!,;*-■ "i.-.:.l; :or: , I I.-!- ■iH..>-.ii;r 
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Escape Codes 



tWSPMS" ENHANCEMENTS OPEPtgnONS) 



• ALTERNATE CHARACTER. SET SELECTION, 






WFwmmBKSm 



^Hi 



ffip^pESfegafe qfiaf ncte/ sqt /e; ; 



! - S: Ad <ohar> SftJflCt-sihe itisiilrt)' erihafrtiuw-tf HVhcjftf.ft>y_' t l%tr",ti;..b€«yjn 





I^^^^Jp^tepWP^wll^ft^SBI i 




Si 


A 


•:- 


t 


D 


i 


! 


:- 


M 


■ 


.; 


r 


. 


M 


N 


j 


'■;■;■ iBr:ght 


















!$p 


Mil 


x 


1 


\ 


X 


y 


. ■ 












• 


1 


■ 


•• 












•• 




ft " 










Hi 






> 








• 


;;§f 










Blllj Bill liltplfill 
























■ 




.• 




. 


1 : ; :fi; S^li jij jjSJp: ;fe: :§| 111: : :|| ; % 
iBi|:^S|i|l:Sl3l 


f 

1 
1 




























: 


































•• 



[pi*- 



■iilM»*li!iJfiiili 
Baife.iSetj 1 ;j i •-■.-, 

ililffaiiBHlaSfi!;"! 



yK *i*H MjF j '■ Turns on the display wifUpiv (top 34 rwwsV 
7t.- *«, laF -:;i : - Turns off irie display wiricipw" 



»*mw» f'tmfwl" *4s 



:' W ' "Oil nll'llVIIT'Tlilljitii 

^!ill*ifellllllitiiiiiilli! 
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Escape Codes 



KEY'S) 



CODE FUNCTION 



KEY(S) 



CODE 



FUNCTION 



wn^rhfw *~%j?9 s n^ i~ ^cwwr^^co 



DiSP" J>V fJSIlSni (Cn-itnyaf-i 



^ • <control sequence* 



a 


= o. v'Jjv t,oir">i 


i ■ 


- Gtapnicstext label 


in 


--■ \,Vj.1p Ci)."tr ? ! 


P 


- Plot control 


s 


" Status 


! 


- Compatibility mode 



s,y o M<r»e graphics cursor 
absolute 

x.y-' p Move graphics cursor 

incremental 

q Turn or alphanumeric 
cursor 



SGRAPH 

'CLEAR 



'GRAPH 
- DSPLY 



GRAPH 
DSPLY 



, ALPHA 
' DSPLY 



ALPHA 
DSPLY 



DISPLAY CONTROL 

*t «d <parametera> 



a Cle.-i graphics me nary 

b Set graphics memory 

t Tt f r' r*r gfapt ics fisplay 

(J I'l 1 '« t .Irtphl 5 displ V 



e Ti.»r> on a! • lanurnerR 
display 



* Tum off alphanumeric 

: display „...■.■ 



— .- Turn off alphanumeric 

:f ; •*■ '■:.'.;■;;.''.; v < .■."■^'' r: \:-'':" : ,' cursor 

s 'lurn on (graphics text mode 
- - f Turn off graphics text mode 

— — — : . ; . z '■■■: NOP j : /^^'c 

Example. Clear the grnshics display, position no cursor at x= iOO, 

y=100 and turn the cursor on 
} H t d a 100,1000 K / ;'. 1' ,' •"^^•'■■J: ^'fx%H^'t 

GRAPHICS LABEL 
H *1 <text label ><•», Vr.'f*. or ^> 

Example Send th« text ' X=TfMF . j- TS?MP" 
r \ * I" X-fllC, Y-TEMP We ■!. 



}RAPH 
CURSOR 

GRAPH 
CURSOR 



k ;Turn on graphics cursor 



"utn of* ii Jlir curso! 
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KEYI.S] CODE FUNCTION 

VECTOR DRAWING MODE 

^ • m (parameter s> 

<mode> a Select drawing mode (0-4)' 

— line type> b Select line type(1-1 t)"" 
ipatlani scfila: Dsfine iim a St< 'n (2 bytes) 

— ••pattern d Deline area shading pattern 

(ft bytes) 

— •-x1.y1.x2.y2- e Fill area, absolute 

' — • x1,y1,x2.y2. f Fill area, relocatable 

•- . ',' ! :'- . : ■:■.:■ ..1, lllo vi'j.ft 

i — k Set relocatable origin to 

current pen pcs ; * : on 

: 1 Set relocatable origin to 

5iiapSi<i:t n '■•■■!,•' position 

j— ' * size- m -Set graphics text size (1-8) 

{1 VJkii.il'.} 

: — -: rotation:- n Set graphics text 

orientat'on (1~4> 
(■• default) 

t _j „.-.,-,,'..* '"o« ,H »Tum ort text slant 

p Turn off text slant 

— :0-9:- q Set graphics text origin 

— r Set graphics defaults 

r WOP 



^fSiiS- fSi^iii^:; 



KEY(S) CODE FUNCTION 

. . PLOTTING. COMMANDS '■. 'i ..')'£l. ;\l'^ 

h « p <porameter9> ?: '. i ';, 

ppttjlillp§l§ltttp! : ll^ 

=i '-'f '!»- f'un 

'* l-"W-'r \\v: p.-n 

•:; i:«' l'.it im « . I ; ~oi :r=. new 

_• .IV. 1 1 -i it ',. Hi • -r>- >s 
pen position andl$ftthepen? 

--■■ ' ■• :i.'ii"icr tah'e ailair. tcthp. 

current pen position 

f Data is ASCII absolute 

g :, .- ill " OH -i ■ i- in. -- ' 

••• h r>ita is ASCII relocatable . 

; i Data is absolute : 

i Dati; is short .jicrumentai 

-■ , k Data Ik in<;!!-ir«.:ntijl 

i Dutu is relocatable 



Example: Draw a.box 25 units wide and 10 units high beginning at 

I 'Idfi.y-^m 

h • p a f 100 50 g 25,0 0,10 -25,0 0, - 1 0Z 



(no effect), Vfctear). 2 (set). 3 (complement). 4 (jam) 



1 (solid i.ne) 

2 (user Tine pattern! 

3 (user area pattern) 

4 (line #1) 



7. (line #2)1: 

6 (line #3) 

7 (line i»4) 

8 (line #5) 



9 (line #6) 

10 'Imp » 71 

1 1 (point plot) 



*~ i i*>l* f.,0% fie set il awi iq node, 3 jraphj >, f f s *i si e ol /and 
slanted. Sel the text to be center justified 

: .J.'."-. ",'!"' ';: " 'S ! ,** p-:i-Sar?S'-o :, '4,Q i \ :...": *"" 'r : '".' ■-"; ',." '.::'."."■'"""'"■■" /'..'■' :'' : '..'--. 

The text is not displayed until a OS -; is executed 

Graphics test must be turned on 

.■."'. •" ' '- »ds. .:" ■" ; 



■ t 
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KEY(S) CODE FUNCTION 

GRAPHICS STATUS 



KEY(S) CODE FUNCTION 

COMPATIBILITY MODE 



Cr . 



V <i^ris«ete^> 



* ■*fc * t <param«L«r> 



ftp 

LLL. 






■. 1-, .Read device I.D. 

i. 2=- Read pen position 

; 3 • Bead graphics cursor 

: positron .■■?' 

4 ; Reed cursor positionano 1 
.''..'"wait for key 

llHB^MIilfciB^iiBl(il|||ll!|j| 

i& ' -fleadgraphtcs capabWtieS" 
Ruh(1 1 1 ,,-.-- text al iiii-i 

IH^iiBidttff^piillllli^B 

9 Read relocatable odgjn 

■ i<).*')fl*failr-re8e*8 






I , • ■1-jr 

;■„ ::•. i - CfcsTOT, 
2 = none) : 

-'.•■' '., ;>rt '-aop l-u!l Siva^ sP-jd 
,' JO=out. 1~.&t} 

<0r"t> c*' SetBa^ F^,B^eys]tr«!p' 

':'■:• i. . , (0= d*BVil*$n)! "-.'* 



Example: Select a CR input terminator and set the Page Full Busy strap. 
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Keyboards and Character Sets 



APPENDIX 



B 



NATIONAL KEYBOARDS 

Figures B-l through B-7 show the various national 
keyboards which are available as options 001 through 006. 
Note that these options also include the extended charac- 
ter set ROMs which support all of the national languages, 
and the line drawing set. 



If you order the standard US ASCII keyboard and you wish 
the terminal to include the extended character set ROMs, 
then you must specifically order the ROMs as option 202. 

The French keyboard (option 003), when delivered, is 
physically arranged in the AZERTY layout; a keycap ex- 
traction tool comes with it. 'i o change the keyboard to the 
QWERTY layout, you must physically rearrange the A, Z, 
Q, and W keys as shown in figure B-4. 



When the terminal is configured for 7-bit operation, the 
ASCII <S0> code (which enables the active alternate 
character set) applies through the end of the current line; 
when the cursor moves to the next lower line you must 
once again issue a <SQ> if you wish to continue typing in 
the active alternate character set. 

You configure the terminal for 8-bit operation by setting 
the ASCI I 8 Bit 5 field of the applicable Terminal Configu- 
ration menu to "YES". 

When the terminal is configured for 8-bit operation, the 
ASCII <SD> code applies until the next subsequent <SI> 
code (which disables the active alternate character set), 
even if the <SI> occurs several lines below the <S0> code. 



ISO/ASCII CHARACTER SET 



7-BIT VS. 8-BIT OPERATION 

You configure the terminal for 7-bit operation by setting 
the ASCI I 8 Bit 5 field of the Terminal Configuration menu 
to "NO". 



Table B-l shows the standard ISO/ASCII character set. 

If the terminal includes the extended character set ROMs 
and is configured for 7-bit operation, the shaded characters 
in table B-l are replaced on the screen with the following 
characters (depending upon which national language is 
specified in the Terminal Configuration menu): 





KEYBOARD 






DECIMAL VALUE 














LANGUAGE 


OPTION # 


35 


64 


91 


92 


93 


94 


96 


123 


124 


125 


126 


USASCII 


(standard) 


# 


9 


C 


\ 


] 


A 


% 


{ 


■ 

■ 


> 


~ 


Swedish/Finnish 


001 


# 


£ 


A 





A 


u 


e 


a 


6 


a 


u 


Danish /Norwegian 


002 


# 


« 


& 





A 


A 




£ 





a 


**# 


French 


003 


£ 


a 


• 


<; 


§ 


A 




e 


u 


e 




German 


004 


£ 


§ 


S 





Q 


A 




a 


6 


u 


B 


United Kingdom 


005 


£ 





[ 


\ 


] 


A 




{ 


i 


> 


~ 


Spanish 


006 


# 


• 


i 


R 


6 






•C 


fi 


} 


"** 



If the terminal is configured for a foreign language but 
does NOT include the extended character set ROMs, the 
characters in the above table are displayed on the screen 
as spaces. 



If the terminal is configured for 8-bit operation and a 
foreign language, the active alternate character is set to 
"Roman Ext". 
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Figure B-l. Swedish/Finnish Keyboard (Option 001) 




Figure B-2. Danish/Norwegian Keyboard (Option 002) 




Figure B-3. French Keyboard (Option 0031, AZERTY Layout 
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Figure B-4. French Keyboard (Option 003), QWERTY Layout 




Figure B-5. German Keyboard (Option 004} 




Figure B-6. United Kingdom Keyboard (Option 005) 
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Figure B-7. Spanish Keyboard (Option 006) 



EXTENDED ROMAN SET 

If the terminal is configured for 8-bit operation and 
"Roman Ext" is selected as the active alternate character 
set, the entire character set comprising tables B-l and B-2 
is used when interpreting character codes. In such a case, 
the eighth data bit determines which table applies. If bit 8 
is a zero, the character code is interpreted according to 
table B-l. If bit 8 is a one, the character code is interpreted 
according to table B-2. 

Note that if the terminal does NOT include the extended 
character set ROMs, the character codes are still inter- 
preted as described above but those codes which map to 
table B-2 are displayed on the screen as spaces. 

As with any of the alternate character sets, you enable the 
Extended Roman set with a <SD> control code (control-N) 
and disable it with a <SI> control code (control-O). 

The extended character set is used by the HP 300 and HP 
250 computer systems and the HP 2631 and HP 2608 
printers. 



different types of line segments. Each individual type of 
line seqment is associated with one of the alphanumeric or 
symbol keys as shown in figure B-8. Figure B-9 contains 
the keystrokes used for generating a sample data entry 
form. 

Note that you use the "shift out "(SO) and "shift in" (SI) 
control codes to shift from the standard ASCII character set 
to the line drawing set and back again. For example: 

1. To shift from ASCII to the line drawing set, use SO by 
pressing the N key while holding the Q0 key down. 

2 . To shift from the line drawing set back to ASCII , use S I 

by pressing the O key while holding the (Q key down. 

See Appendix C further for information on using the line 
drawing set. 



ASCII/EBCDIC CHARACTER CODES 



LINE DRAWING SET 

If your terminal contains the line drawing character set 
option, you can construct forms and tables by combining 



Table B-3 summarizes the entire 128-code ASCII character 
set, table B-4 presents the decimal, octal, and hexadecimal 
codes for the ASCII character set, and table B-5 presents 
the decimal, octal and hexadecimal codes for the EBCDIC 
character set. 
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Table B-l. Standard ISO/ASCII Character Codes 



Table B-2. Extended Roman Character Codes 



7 

BIT 6 



CONTROL ICNTLI 
CHARACTERS 



DISPLAYABLE 

CHARACTERS 



111 








Be = 1 




EXTENDED ROMAN CHARACTERS 


7 

BIT 6 
4321 5 


n 

"o 




n 

"o 

1 


n 




n 
1 


'o 




'o 

1 


' 1 




'1 
1 


0000 








/- 


A 

a 


A 






0001 










A 

e 


A 

1 






0010 










6 









0011 











A 

u 


fE 






0100 










t 

a 


a 






0101 








<? 


e 


i 






0110 








R 


o 


o 






0! 1 1 








n 


r 

U 


ae 






1000 






r 


i 


> 

a 


A 






1001 






\ 


d 


e 


i 






1010 






A 


D 


o 









101 1 






•• 


i 


u 


u 






1100 






*\* 




a 


£ 






110! 








§ 


e 


i 















6 


B 






,11, 1 




£ 




u 









V — ACKNOWLEDGE 

— BELL 

S - BACKSPACE 

\ - CANCEL LINE 

S« - CARRIAGE RETURN 

1 — DATA LINK ESCAPE 
°1 — DEVICE CONTROL 1 
S — DEVICE CONTROL 2 
°t — DEVICE CONTROL 3 
°4 — DEVICE CONTROL 4 
■ — DELETE 

%l — END OF MEDIUM 

S — ENQUIRY 

*T — ENO OF TRANSMISSION 



•c — ESCAPE 



h 


— END OF BLOCK 


St 


— END OF TEXT 


f F 


— FORM FEED 


F S 


— FILE SEPARATOR 


<* 


— GROUP SEPARATOR 


"r 


— HORIZONTAL TAB 


L f 


— LINE FEED 


■V 


— NEGATIVE 




ACKNOWLEDGE 


\ 


— RECORD SEPARATOR 


s , 


— SHIFT IN 


t 


— SHIFT OUT 



% — START OF HEADING 

St — START OF TEXT 

S< — SUBSTITUTE 

V — SYNCHRONOUS IDLE 

"i — UNIT SEPARATOR 

*r — VERTICAL TAB 

Contro' Character Legend 



SP — SPACE 



key pressed — v 
while CNTl 
is held down 






> — displayed 


c/ 3 \ 


x"* 


character 




f E TX 






standard ■^ 

abbreviation 






^ — decmiai 
equivalent 
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Figure B-8. Line Drawing Set Elements 





r* u j^ _ -nji; 3$ -i w 


, \ 


\ \ i \ / 


/ 




\ I FABRICATED STOCK DRAWING ASSIGNMENT / 




^li x 


/ *i? 


STOCK NO. 


SPECS. 
DRAWING 


\ PART NAME DRAWING TITLE 


R&D DATES 


/ 

REMARKS 


MFG. SPEC^ 






L_ 










tidf — 


XXX 


VVVYY 


NUMBER 






A 


B 


C 


u 


» 


•■iFflSP 








1 














\ 


"1 2= 
























f i J 
























-1" 




































































1 V 


















































\ 


"v 
















J 




\ 


\ i 


■ i a 










\ ~A„„ V .L. ' / .7 


\ 


u; A :.*; ftti M 4 4f # ^ $ -is 



Figure B-9. Sample Data Entry Form 
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Table B-3. 


ASCII Character Set 






DECIMAL 






ALTERNATE 


DECIMAL 






VALUE 


GRAPHIC 


COMMENTS 


CHARACTER 


VALUE 


GRAPHIC 


COMMENTS 





1i 


Null 


C<V 


64 


(a 


Commercial at 


1 


% 


Start of heading 


A c 


65 


A 


Uppercase A 


2 


h 


Start of text 


B f 


66 


B 


Uppercase B 


3 


h 


End of text 


C f 


67 


C 


Uppercase C 


4 


«r 


End of transmission 


D c 


68 


D 


Uppercase D 


5 


S 


Enquiry 


E' 


69 


E 


Uppercase E 


6 


\ 


Acknowledge 


F c 


70 


F 


Uppercase F 


7 





Bell 


G c 


71 


G 


Uppercase G 


8 


% 


Backspace 


H r 


72 


H 


Uppercase H 


9 


"r 


Horizontal tabulation 


I r 


73 


I 


Uppercase I 


10 


l F 


Line feed 


J c 


74 


J 


Uppercase J 


11 


"r 


Vertical tabulation 


K c 


75 


K 


Uppercase K 


12 


F F 


Form feed 


L c 


76 


L 


Uppercase L 


13 


S« 


Carriage return 


W 


77 


M 


Uppercase M 


14 


% 


Shift out 


N'' 


78 


N 


Uppercase N 


15 


S l 


Shift in 


& 


79 


O 


Uppercase O 


16 


1 


Data link escape 


pe 


80 


P 


Uppercase P 


17 


D l 


Device control 1 (X-ON) 


Q c 


81 


Q 


Uppercase Q 


18 


«, 


Device control 2 


R c 


82 


R 


Uppercase R 


19 


°> 


Device control 3 (X-OFF) 


S c 


83 


S 


Uppercase S 


20 


D 1 


Device control 4 


T 


84 


T 


Uppercase T 


21 


It 


Negative acknowledge 


U f 


85 


U 


Uppercase U 


22 


\ 


Synchronous idle 


v c 


86 


V 


Uppercase V 


23 


h 


End of transmission block 


W c 


87 


w 


Uppercase W 


24 


% 


Cancel 


X' 


88 


X 


Uppercase X 


25 


h 


End of medium 


yc 


89 


Y 


Uppercase Y 


26 


Substitute 


V 


90 


Z 


Uppercase Z 


27 


h 


Escape 


[ c 


1 91 


[ 


Opening bracket 


28 


F 5 


File separator 


\ c 


* 92 


\ 


Reverse slant 


29 


% 


Group separator 


r 


1 93 


] 


Closing bracket 


30 


h 


Record separator 


A ' 


1 94 


A 


Circumflex 


31 


* 


Unit separator 


— ' 


2 95 





Underscore 


32 




Space (Blank) 




96 




Grave accent 


■33 


! 


Exclamation point 




97 


a 


Lowercase a 


34 


" 


Quotation mark 




98 


b 


Lowercase b 


35 


# 


Number sign 




99 


c 


Lowercase c 


36 


$ 


Dollar sign 




100 


d 


Lowercase d 


37 


% 


Percent sign 




101 


e 


Lowercase e 


38 


& 


Ampersand 




102 


f 


Lowercase f 


39 


' 


Apostrophe 




103 


g 


Lowercase g 


40 


( 


Opening parenthesis 




104 


h 


Lowercase h 


41 


) 


Closing parenthesis 




105 


i 


Lowercase i 


42 


* 


Asterisk 




106 


J 


Lowercase j 


43 


+ 


Plus 




107 


k 


Lowercase k 


44 




Comma 




108 


1 


Lowercase 1 


45 


- 


Hyphen (Minus) 




109 


m 


Lowercase m 


46 




Period (Decimal) 




110 


n 


Lowercase n 


47 


/ 


Slant 




111 


o 


Lowercase o 


48 





Zero 




112 


P 


Lowercase p 


49 


1 


One 




113 


q 


Lowercase q 


50 


2 


Two 




114 


r 


Lowercase r 


51 


3 


Three 




115 


s 


Lowercase s 


52 


4 


Four 




116 


t 


Lowercase t 


53 


5 


Five 




117 


u 


Lowercase u 


54 


6 


Six 




118 


V 


Lowercase v 


55 


7 


Seven 




119 


w 


Lowercase w 


56 


8 


Eight 




120 


x 


Lowercase x 


57 


9 


Nine 




121 


y 


Lowercase y 


58 




Colon 




122 


z 


Lowercase z 


59 


_; 


Semicolon 




J 123 


{ 


Opening Xleft) brace 


60 


< 


Less than 




*124 


1 


Vertical line 


61 


= 


Equals 




2 125 


} 


Closing (right) brace 


62 


> 


Greater than 




*126 


~ 


Tilde 


63 


? 


Question mark 




127 




Delete 


Notes: 1 


The equivalent EBCDIC character us* 


:s a different graphic. 






2. 


No equivalent character exists in E6i( 


:dic 
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Table B-4. ASCII (7-Bit) Character Codes 



GRAPHIC 



DEC 



OCT 



HEX 



NUL 
SDH 
STX 
ETX 

IBM 
'A'ck-i' 

R1 1 
BS 

HT 
LF 
VT 

n 

g?:' 
• SO" 

si 

DLE 

DC1 

DC 2 

DC3 

;DC4; 

•HAK 

CAN 
EM 
SUB 
ESC 

ffflpif 

us 

SP 



GRAPHIC 


DEC 


OCT 


HEX 


§ 


64 


100 


40 


A 


65 


101 


41 


B 


66 


102 


42 


C 


67 
68 


103 


43 


<m 


4fi 


(•lliifeiilpii 


69 


*il«hi 


• ; -4iS . I 


tp|p|ifcM| 


,' Witt'." 


lilJ^Bpf 


. i .■&£■- ' ■ 


: ■•'-:.» a: -:: 


lisMlilfci 


107 


47 


H 


72 


110 


48 


I 


73 


111 


49 


J 


74 


112 


4A 


K 


75 


113 


4B 


liillliK^lllpll 


• 76 : 


• n'AA".. i 


■■*C- • 



< 


40 


50 


28 


) 


41 


51 


29 


* 


42 


52 


2A 


+ 


43 


53 


2B 


44 


: - 


2C 


' ■' ', : r 


4b 


bS 


• , 23 


spit§§ili§ilf§ifi§S 


M'} 46 


96 


. '<%. 


/ 


47 


s; 


Ef 





48 


60 


30 


1 


49 


61 


31 


2 


50 


62 


32 


3 


51 


63 


33 


4 


: S2U . 


,6* ., 


34 


s 


W :i s g}.< 


65 ' 


35 


6 


54 


66 


36 \ 


7 


5S 


67 


37 


8 


56 


70 


38 


9 


57 


71 


39 


: 


58 


72 


3A 


5 
< 


59 

S3 


73 


3B 


74 


3C 


. 


Si 


75 


3D 


> 


62 


76 


3£ 


" v 


63 


77 


3F 



M 
N 

CJ 
P 
Q 
R 
S 

r 

|p 

■.; 

X 

Y 
2 
[ 

§ 



a 
b 
c 
d 



9 

h 



J 
k 

1 
h» 

o 
P 

q 

r 
s 
I 

u 
v 
> 
X 

y 

z 

{ 



64 


100 


40 


65 


101 


41 


66 


102 


42 


67 


103 


43 


6H 


<m 


41 


Kijl 


fii^piiiiii 


45 


^7*'." 


lli|^H|IWi 


*46 


71 


107 




72 


110 


48 


73 


111 


49 


74 


112 


4A 


75 


113 


4B 


76 


1 '• 4 


J4*C 


,77 


MS 


S4p 


l'78' " 


116 


'j4£ 


79 


11/ 


4f 


80 


120 


50 


81 


121 


51 


82 


122 


52 


83 


123 


53 


84 


124 


f,4 


fife 


1 db 


55 


R6 


iilWrtiiliil 


■A- 


87 


:$£? : ' !■■;■■ 


€fr 


88 


130 


58 


89 


131 


59 


90 


132 


5A 


91 


133 


5B 


92 


J133J4. ■•':. ■■; 


ii 


9-3 ' 


!,'#3E ' =' " i 




94 


i:>e 


BE. 


!#a 


137 


f 


96 


140 


60 


97 


141 


61 


98 


142 


62 


99 


143 


63 


?I°t°i ' 


14.4 


IS4 


101 


'■*f% : 


65 


103 


■V&-. ■ 


:' 


104* 


150 


68 


105 


151 


69 


106 


152 


6A 


107 


153 


6B 




l\-~ 


6C 


lij* lr - 


155 


:.;: 


no 


■ 56 


rr 


m 


157 


61- 


112 


160 


■-.- 


113 


161 


71 


114 


162 


72 


115 


163 


73 


117 


J6J4 


74 


165 


75 


MS 


166 


76 


119 


167 


77 


120 


170 


78 


121 


171 


79 


122 


172 


7A 


123 


173 


7B 


124 


174 


7C 


- : 


175 


■ D 


%m 


1 76 


7E 


12? 


1 77 


7F 
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Table B-5. EBCDIC Character Codes 



GRAPHIC 



DEC 



OCT 



HEX 



NUL 
SDH 
STX 
ETX 
PF 
HT„ 

DEL 



VT 
FF 

so 

SI 
DLE 
DC1 
DC2 
TM 
RES 
NI- 
BS 

il"; 

CAN 
EM 
CC 
CU1 
IF S! 
IGS 
IRS 

lite! 

DS 
SOS 

FS 



■ijiliil 


36 


LF :' '-■ 


- -37 


ETB -■:■■ 


38 


ESC 


3ft 




40 




41 


SM 


42 


CU2 


43 




44 


HNft 


"b 


ICSfjJJI 


46 


be: 


4 7 



SYN 

PN 
R5 
UC 

tor 



CU3 
DC4 
NAK 

- B 




1 
2 
3 

'. 

ill 

6 

7 

8*'*"' 

9 
10 
1 1 
12 
13 
!" 
f'#Si 
16 
17 
18 
19 

;.= (■ 

J21 

tezf 

24 
25 
26 
27 
28 

3 . 

"3fr 

32 
33 
34 
35 
36 
37 
38 
3ft 
40 
41 
42 
43 

4 4 

■ -- 

47 
48 
49 
50 
51 
5? 
S3' 

:. 

56 
57 
58 
59 
60 
G1 
62 




1 
2 
3 
4 

Kit 

6 

7 

10 
11 
12 
13 
14 
15 ' 

1 b 
17 

2 
21 
22 
23 

iiiii 
teis*! 





1 

2 
3 
4 

Ipi: 

6 
jiili 

8 

9 

A 

B 
C 
D 

" 

10 

1 1 

12 
13 
14 

i-fls 

is 

17 



30 


18 


31 


19 


32 


1A 


33 


1B 


34 


1C 


36 


ie 


''37'*" "^ 


"^F* 


40 


20 


41 


21 


42 


22 


4^> 


23 


44 


;:"24 r 


'•45 


-• 25( 


46 


?F, 


4 ' 


3|&Bf 


50 


28 


51 


29 


52 


2A 


53 


2B 


f.4 


2C 


~;:ss .,;■ ., * 


Hfert 


B6 


mlti 


b/ 


2c 


60 


30 


61 


31 


62 


32 


63 


33 


• ©4 


; -: 341 


65 


35 


66 


J6 


£.©7-. - .4 


.-'..Q7* 


70 


38 


71 '■" 


39 


72 


3A 


73 


3B 


74 


':^C- 


. : ,7S 


3D 


76 


IE 


77 


-- 
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Table B-5. EBCDIC Character Codes (Continued) 



GRAPHIC 


DEC 


OCT 


HEX 




128 


200 


80 


a 


129 


201 


81 


b 


130 


202 


82 


c 


131 


203 


83 


J 


13? 


204 


84 


•% ! S*ii:S;eMi:*3 ■:>!'::' 


1 "■*:■? 


205 


S5 


jS ::; =^ijP**i : EiT5* 


134 I '> ■'.■ 


2 Of, 


8S 


Cj 


MS 


207 


8/ 


h 


136 


210 


88 


i 


137 


21 1 


89 




138 


212 


8A 




139 
140 


213 


8B 


? 1 • 


8C 




1'P 


21 S. 


8D 




'■ 4 2 


Pfipfr 


w : 



J 

k 
1 

I!. 
II 

q 



s 

t 

. 
v 

-. 

X 

y 

z 



128 


200 


80 


129 


201 


81 


130 


202 


82 


131 


203 


83 


13? 


204 


84 


1 "■*:■? 


205, 


9!'> 


134 


2 Of, 


'•'■■'•'' pfeif 


13^ 


?0' 


U/ 


136 


210 


BR 


137 


21 1 


89 


138 


212 


8A 


139 


213 


8B 


140 


? 1 • 


8C 


1'P 


21 S. 


8D 


'■ 4 2 


^16 


8C 


1-ITf 


?i 7 


8F 


144 


220 


90 


145 


221 


91 


146 


222 


92 


147 


223 


93 


14l8 


224 


94 


Ni? j 


aas i," 


y^ 


ibc; 


t k ?s 


bG 


15:1 


i\ > 


97 


152 


230 


98 


153 


231 


99 


154 


232 


9A 


155 


233 


9B 


■• Sik 


23* 


3C 


107 


._.-'- 


91: 


i&S 


2% 


-■■■. 


15(9 


gan 


3ft 


160 


240 


A0 


161 


241 


A1 


162 


242 


A2 


163 


243 


A3 


t6* 


244 


A4 


!65 


245 


& r . 


16V> 


240 


At, 


1S7 


?47 


A7, 


168 


250 


A8 


169 


251 


A9 


170 


252 


AA 


171 


253 


AB 


172 


254 




173 


:■ -" 


AD 


1j74 


256, 


ftE 


175 


257 


Af. 


176 


260 


B0 


177 


261 


B1 


178 


262 


B2 


179 


263 


B3 


180 


264 


B4 


iSi 


£SS 


B5 


1 R? 


PriG 


I3C 


193 


?f:7 


B7 


184 


270 


B8 


185 


271 


B9 


186 


272 


BA 


187 


273 


BB 


188 


274 


BC 


189 


275 


BD 


190 


276 


BE 


191 


277 


BF 



GRAPHIC 



DEC 



OCT 



HEX 



< 

A 
B 
C 
D 

I 



> 
J 
K 
L 
M 
M 

n ' 

Q 
R 



S 

T 
"J 
V 

w 

X 
Y 

z 





1 

2 

3 
4 

5 

e 
i 

8 

9 



192 


300 


CO 


193 


301 


C1 


194 


302 


C2 


195 


303 


C3 


1.J96 


31K- 


C4 


'■'-*■' 


3K)jsi • 


- CS 


V98 


3;i6 


C6 


iy<* 


'JO/ 


C7 


200 


31 


C8 


201 


311 


C9 


202 


312 


CA 


203 


313 


CB 


2 04 , 


■ii* 


CC 


2J0S 


.ilb 


CD 


2J06 


■ilfc 


CE 


207 


-*17 


: cr 


208 


320 


DO 


209 


321 


D1 


210 


322 


D2 


211 


323 


D3 


212 


3;24 


;..-j 


2',"i 


3j25 : 

3&o 


D& 


?1'- 


D? 


?' r > 


■ 32.J? 


I" 


216 


330 


D8 


217 


331 


D9 


218 


332 


DA 


219 


333 


DB 


220 


! 33:4 


! \ DC 


i£\ 


TJH 


DC) 


m 


'.afete ' 


DC 


2 2 3 


,*ap 


BE 


224 


340 


E0 


225 


341 


E1 


226 


342 


E2 


227 


343 


E3 


228 


3"%^ 


E4 


229 


345 


E5 


230 


34J6 


■--■ 


a?\ 


m 


ti 


232 


350 


E8 


233 


351 


E9 


234 


352 


EA 


235 


353 


EB 


2:3c- 


354 


iJC 


<?'*/ 


3S5 


l:: 


238 


' 3S0 


tf 


232 


357 


rr 


240 


360 


F0 


241 


361 


F1 


242 


362 


F2 


243 


363 


F3 


?4 4 


364 


F4 


24b 


365 


. F.S 


246 


36& 


■ hb 


247 


36 7 


K7 


248 


370 


F8 


249 


371 


F9 


250 


372 


FA 


251 


373 


FB 


252 


-■ 374 


FC 


253 


375 


FD 


254 


. 3 76 


FE 


255 


377 


FF 



B-10 



This appendix presents several utility programs, written 
in BASIC, that you may find useful when implementing an 
applications program to drive an HP2622A Display Termi- 
nal or an HP 2623A Graphics Terminal. 



FORMI01 

This program reads the content of display memory into the 
host computer and generates the sequence of PRINT 
statements necessary to recreate the data. 

Figure C-l shows a source listing of FORMIOl. 



Once FORMIOl is stored as a BASIC program file within 
the host computer, you use it as follows: 

1. Switch the terminal to local mode, home the cursor, and 
clear the display. 

2. Using the line drawing set, design the data entry form. 
When you are done, leave the cursor positioned at the 
start of a line anywhere BELOW the form. 

3. Switch the terminal back to remote mode and, within 
the BASIC Interpreter, run FORMIOl. 

4. FORMIOl will ask you what starting line number and 
increment you wish used. For example, if you want the 



>1 ist 




F0RMI01 


10 


FILES *,* 


15 


SYSTEM X1," PURGE FDRTR" 


20 


SYSTEM X1, "BUILD FDflTH; rec--132 , , f , asc i i " 


30 


SYSTEM X1,"FILE X-»std i n; rec>-256" 


40 


ASSIGN "FDHTR" ,1,R1 


50 


ASSIGN "X",2,R1,WR 


EO 


DIM fltC255],fl1«[6],Ctt3l 


70 


PRINT CTL(208),'27"F"'27"a"; 


80 


ENTER 255,X,R» 


90 


CONVERT RM8;3] TO R 


95 


SYSTEM X1,'27";" 


100 


PRINT "This program creates basic statements that define the' 


110 


PRINT "FORM or other data in this terminal's mentor y . " ; LI N( 3 I 


120 


INPUT "Starting statement number, increment ?",R,B 


130 


SYSTEM T9,'27+";" 


150 


PRINT '27"h"; 


160 


PRINT tt1;"*cr";END 


170 


FOR 1-1 TO R 


160 


PRINT '2?"d"; 


130 


LINPUT *2;R* 


200 


IF UPS«(fl$[1,3l )-"RUN" THEN oOO 


210 


IF UPS$(R» C1 ,4] 1-" >RUN" THEN 500 


220 


CONVERT R TO R1 * 


230 


REM compensate -for imbedded " marks 


240 


C--4 


250 


IF C+5>LENCfl$) THEN 310 


260 


C1«P0SCfl$tC+5],'34l 


270 


IF NOT C1 THEN 310 


280 


C-C1+C+4 


290 


fl$-R$ C1,C]+" '34"+'34+R* [C+1 ] 


300 


GOTO 250 


310 


REM spaces >*7 are converted to direct cursor addresses 


320 


FOR C-1 TO LENCR*) 


330 


IF fl«[C,C+6]-" " THEN DO 


340 


FOR C1 -C + 7 TO LEN(fl») 


350 


IF R$[C1,C1]<>" " OR LEN(R*)-C1 THEN DO 


360 


CONVERT C1-C TO C$ 


370 


R$(a-'27"8.a+"+DEB$(C$)+"C"+R* r C1] 


380 


GOTO 310 


390 


DOEND 


400 


NEXT C1 


410 


DOEND 


420 


NEXT C 


430 


REM output form record as a BR5IC print statement 


440 


PRINT S1;" "+R1*+" print ct 1 ( 208 ) , 8," ; END 


450 


PRINT «1;'34+R$C1 ,LEN(R») MIN 1 27] ; " &" ; END 


460 


IF LENCR*)<128 THEN PRINT #1;'34;END 


470 


IF' LEN(R'$T>-128 THEN "P"RlNT *1;RVTT261 + '34;EnB 


480 


R-R+B 


490 


NEXT I 


500 


PRINT '27"FNow type 'XEQ FDHTR' then ' LI ST' . " ; LI N ( 1 ) 


510 


PRINT "These statements wi !! reproduce your terminal's memory--" 


520 


PRINT "modify, NRME, RENUM, and SRVE as you wish " 


530 


SYSTEM T9,'27+" : " 


550 


END 



Figure C-l. FORMIOl Source Listing 
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Programming Examples 



PRINT statements numbered starting with 10 and pro- 
ceeding in increments of 10, type "10, 10" and then 
press QQ. 

FORMIOl homes the cursor and reads each line un- 
til the cursor reaches the line containing the RUN 
command. 



6. Enter "XEQ FDATA" and then press QB- FORMIOl is 
now replaced in the BASIC Interpreter work space by 
the PRINT statements which, when executed, will 
recreate the data that was read from display memory. 

At- this point you may do with the PRINT statements as 
you like (LIST them, RUN them, NAME and SAVE them, 
add more statements to them, and so forth). 



Figure C-2 shows a source listing of LRGLINE. 

Once LRGLINE is stored as a BASIC program file within 
the host computer, you use it as follows: 

1. Within the BASIC Interpreter, run LRGLINE. 

2. Move the cursor with the space bar, then type the 
desired string of characters and then press B3 • Start- 
ing at the cursor position, LRGLINE recreates the 
string using the line drawing set and then leaves the 
cursor positioned at the left margin in the third line 
below the large character string. 

3. Repeat step #2 for as many character strings as desired. 

4. To stop the program, enter a control-Y and then type 

"ABORT". 



LRGLINE 

This program accepts characters entered through the 
keyboard and replaces them on the screen with large 
characters created by the line drawing set. 



With the terminal in local mode, use the edit keys (insert 
character, delete character, insert line, and delete line) to 
reposition the characters as desired and then, in remote 
mode, use the FORMIOl program to generate the PRINT 
statements necessary to recreate the large character 
string(s). 



LRGLINE 




10 


PRINT LIN(4) 




20 


LINPUT L1» 




30 


IF LEN(L1»)-0 THEN GOTO 150 




40 


L1»-UPS«CL1t) 




50 


J*-DEB*(L1») 




60 


IF LEN(J$)-0 THEN GOTO 150 




70 


1-1 




eo 


IF L1ttI,I]<>" " THEN GOTO 110 




90 


I -1 + 1 




100 


GOTO 80 




110 


PRINT CTLC208),'27"&a-1r";I-1;"C"+'27"4" ; 




120 


L1I-DEB»(L1$> 




130 


IF 6*LEN(L1$)>78-I THEN L1 t»L1 t M , INTC (78-1 >'E )] 




140 


GO SUB 9000 




150 


PRINT CTLC206), ' 10' 10' 1 0' 1 0' 10' 10' 10'2 7" iaOC" ; 




160 


PRINT CTH208), '27" 9" ; 




170 


GOTO 20 




9000 


REM SUBROUTINE TO PRINT STRING IN L1« IN LINE DRAWING SET 




9010 


REM USES VARIABLES L1$ THRU L4»,L1 THRU L3 




9020 


DIM L1»[80],L2»M1l,L3»[128,?5],L4»m 




9025 


INTEGER L4 




9030 


IF UNDCL1 )-1 THEN DO 




9040 


L3$[32]-" \ \ \ \ s" 




9050 


L3II33]'" c \ c \ c \ \ x n" 




9060 


L3M34]-" ccs \ \ \ \" 




9070 


L3*[351"" c c \zczcz\ c c Nzczcz^ c c \" 




9100 


L3$t39]>" c \ "'27"idBz"'27"ad® \ • \ \ \" 




9160 


L3II44I-" \ \ s c s '"27"£.dBz" '27"&d® V 




9190 


L3M46]"" \ \ \ \ c V 




9200 


L3$ [48] -"x" '27"&dBzzz" '27"&d@x\c c\c c\c c\" '27" idBz" ' 27& 
&d»xxx"'27"&dBzV"27"S,dBz\" 




9210 


L3*[49]-" "'27"8.dBz"'27"&.d#c \ c \ c \ c sxxcxxV 




9220 


L3*[50]-"c"'27"g,dBzzz" '27"g,d«c\ c\c" '27" S,dBzzzz\c \cx*C'" 




9230 


L3*t51] ■"c"'27"&dBzzz" '27"&dSic\ c\ " '27" &dBzzz" '278. 






&d#cs cScxxxcs" 




9240 


• L3*I52]-"c c\c c\"'27"&dBzzzz" '27"&dSic\ c\ e\" 




9250 


L3*[53]-"c" '27"&dBzzzz\c \" '27" S,dBzzzz" '27"&d«>x\ e\ox«c' ■■" 




9280 


L3*[54]-"c'"27"&dBzzz" '27"&dS>c\c \c'"27" S,dBzzz" '2 78. 
&d»x\c cNcxxxcV 




9270 


L3»E55]>"c"'27"i,dBzzz"'27"&dl>c\ c~- c\ c\ c\' 




9260 


L3t[56]-"x"'27"&dBzzz"'27"&d»x\c c\z"'27"&dBzzz" '27& 




1 


&d»zvc c\ , "27"&dBz"'27"8.d»xxx"'27"S.dBz\" 




9290 


L3*[57]-"x'"27"8,dBzzz"'27"S,d#xSc c\"'27" &dBxzzz" '27& 
tdtc\ cv c\" 




9300 


L3«t58]-" \ c \ \ c \ \" 




9310 


L3tt59]-" v c \ \ c s '"27"&dBzx" '27"&d9 \" 




9360 


L3$ [66] -"c" '27"&dBzzz" '27"&d»xsc e\c" '27" 8,dBzzz" '27i 
&d»zNc c\cxxx" '27"8,dBzV' 




9370 


L3« (651 -"x" '27"4dBzzz" '27"&d»x\c cscxxxc\c c\c c\" 





Figure C-2. LRGLINE Source Listing 
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Programming Examples 



3380 


L3*C67]-"x"'27"&dBzzz" 

^D-ll ' , 9"3 ll -J A ^n '17H C -J-D-. 

WUW4 fc 1 UCW T A A .*. k r WUUi 


'27"&d®x\c 


"'27' 


&dBx\ 


c \c 


x\' 


'27& 


9390 


L3«[6B]-"e"'27"&dBzzz" 


'27"S.d#x\c 


c\c 


c\c 


c^cxxx" 


'27' 


idBzs" 


9400 


L3$[69]-"c"'27"&dBzzzz 


\c \c'"27 


"S,dEz2 


" '27" 


&d® \c 


NCXXXX V 


w-» i w 


i_j « t. i vj - t, t. i StdB^.A.^2 


-m, icXXX 


\c 


NC 


^ 






9420 


L3»[71]-"x" '27"&dBzzz" 
&dBz"'27"S.d»xxx"'27"&dBz 


'27"&d©x\c 

\" 


"'27' 


&dBx\ 


c xxx^c 


CV 


'27& 


9430 


L3*[723-"c c\c c\c 


'"27"&dBzzz" 


'27"&d»cM: 


CNC C 


\" 




9440 


L3«[73]-'27"&dBzz"'27" 


S.d»c"'27"«.dBzz\ ' 


'27* 










&d®c \ c v c \xxcxx 


\" 












94S0 


L3*[743-" c\ c\ 


c\x c\" 


'27"&dBz" '27"&d®xxx" 


'27' 


&dBzv 


9460 


L3«[75]-"c c\c c"'27"&dBx\cccz 


\c c 


\c cc\" 






9470 


L3*[76]-"c \c \c 


\c VcxxxxV 










9460 


L3$ [77] ""cczccNc c c\c 


"'27"idBz'" 


27"&d® c\c 


C\C c 


\" 




9490 


L3«[78]-"c e\ce c\c 


c c^c cc^c 


cV 










9500 


L3$ [78] -"x" '27" idBzzz" 
&d9xxx"'27"&dBzV' 


'27"&dS'x\c 


c\c 


c\c 


c\" '27" 


S.dBz 


" '27S, 


9510 


L3* [801 ■"=" '27"£dBzzz" 
&dBx\c \c V 


'27"&d®x\c 


e\c" ' 


27" £d 


Bzzz"'27& 






9520 


L3*[81)-"x"'27"8,dBzzz" 


'27"&d«'x\c 


c\c 


c\c 


1 '27"&dBz 


' '27& 


1 


&d»zc V" 27" &dBz"' 27" 8,d®x 


xx"'27"8,dBx\ 












9530 


L3$[82]-"c"'27"&dBzzz" 


'27"&d®x\e 


c\cxx 


x" '27 


'8,dBz\c 


c sc 


cc\" 


9540 


L3$I83] ■ ,, x"'27"8.dBzzz" 


'27"&d@x\c 


V"2 


7"£.dB 


z" '27J, 






' 


&d»xxxzs c\" '27"S,dBz" 


'27"8.d*xxx" ' 


27"&dBz\" 








9550 


L3*t84]-'27"&dBzz" '27" 


&d9c"'27"S,dBzz\ ' 


'27$. 










&d»c s c \ c s c 


\" 












9560 


L3*[85J-"c c\c c\c 


C\C CN" 


'27"&dBz" '27"&d@xxx" 


'27" 


S,dBz\" 


9570 


L3*[86]«"c c\c c\c 


c\"'27"&dBx" '27 


" Ad©c 


c" '27"&dBx\ 


" '27& 


' 


&dBx"'27"8,d»c"'27"8.dBx" ' 


27" id® V 












9580 


L3$[87]«"c cSc c\c 


x c\c c c\cc" '27" 


&dBx" 


'27"&dS'cc\" 




9590 


L3$[BB]-"c c\ c c \ 


c \ c c \c 


c\" 










9600 


L3$[89]«"c c^c c\" 


'27"&dBz" '27 


'&d»c 


c'"27 


'&dBz-. c 




c \" 


9610 


L3$[90]-'27"S,dBzzzz" '2 


7"&d®c:\ c 


\ c 


\ c 


\cxxxx\" 






9800 


DOEND 






• 








9810 


PRINT CTL(208);'27" )B"; 














9820 


FOR L1-1 TO LEN(LH) 














9830 


PRINT CTLC208>,'27"4"; 














9840 


L3-1 














9850 


L2»NUt1(L1»[L1,L1] ) 














9851 


IF P0SCL3*[L2,1,75V'N 


1 )-0 THEN L2 


= 32 










9860 


FOR 1-1 TO 5 














9870 


L4«P0SCL3*[L2,L3,75] 


, "\" ) 












8875 


IF L4-0 THEN RETURN 














9880 


PRINT CTLC208); '14+L3* [L2,L3,L3+ 


_4-2J» 


'15 + ' 


27" &d® "; 






9890 


L3-L4+L3 














9900 


PRINT CTL(208);'15'13'10; 












9910 


NEXT I 














9920 


PRINT CTL(206),'27"S.a- 


5r+6C"+'27"4 


' 










9930 


NEXT L1 














9940 


RETURN 















Figure C-2. LRGLINE Source Listing (Continued) 
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Datacomm Connector Pins 



APPENDIX 



This appendix lists the pins used on the datacomm connec- 
tor on the HP 2622A and 2623A, along with the signal on 
each pin. 





RS-232-C 




Pin 


Code 


Description 


12 


BA 


Transmitted Data 


13 


CA 


Request to Send 


14 


CD 


Data Terminal Ready 


24 




Shield 


40 


CH 


Data Signal Rate Selector (DTE) 


42 


BB 


Received Data 


44 


CB 


Clear to Send 


45 


CC 


Data Set Ready 


46 


CF 


Received Line Signal Detector 


48 


AB 


Signal Ground 



A 

absolute, ASCII 10-13 

absolute, binary 10-14 

addressing scheme, display memory 4-4 

addressing, absolute 4-5 

addressing, absolute, combining 

absolute and relative 4-6 

addressing, absolute, cursor relative 4-6 

addressing, absolute, screen relative 4-5 

AIDS key 15 

area fill, absolute and relocatable 10-10 

area pattern 10-8 

area pattern, definition 10-8 

Ascii 8-bit, config field, terminal menu 2-7 

ASCII absolute 10-13 

ASCII character set B-5, B-7, B-8 

ASCII incremental 10-14 

ASCII relocatable 10-14 

asynchronous, definition of 6-1 

attribute field, user key 3-5 

Auto Line Feed Mode 3-3 

B 

back tab 4-10 

battery maintenance 9-1 

Baudrate, config field, datacomm menu 6-5 

BaudRate, config field, external device menu 5-10 

bell code 3-12 

binary absolute 10-14 

binary incremental 10-15 

binary relocatable 10-15 

binary short incremental 10-15, 10-16 

blinking 4-11 

Block Mode 3-2 

Block Mode, definition of 6-1 

bottom logging 5-4 

BREAK key 3-12 

buffer overflows 6-7 

buffer, receive 6-7 

c 

cables, data communications 6-2 

cabling, data communications 6-3 

cabling, external printer 5-8 

Caps Lock Mode 3-4 

Caps Mode 3-4 

CapsLock , config field, terminal menu 2-3 

centering graphics text 10-20, 10-21 

character mode 3-1 

character mode, definition of 6-1 

character overruns 6-7 

checkerboard pattern 10-9 

ChkParity, config field, datacomm menu 6-6 



cleaning the screen and keyboard 9-1 

clear display 4-8 

clear line 4-9 

clear mode, graphics 10-6 

clearing margins 4-9 

clearing tabs 4-9 

commands, graphics 10-2 

Compat (P,Q), config field, terminal menu 2-7 

Compatibility Mode 10-21 

Compatibility Mode configuration 10-23 

Compatibility Mode graphic data coding 10-27 

Compatibility Mode, configuration menu field 2-7 

complement mode, graphics 10-6 

completion codes, device control 5-6 

compressed characters, integral printer 5-2 

configuration lock/unlock 2-9 

configuration menu programming 2-9 

configuring the terminal 2-1 

configuring the terminal, general description 1-5 

control codes, graphics 10-2 

copy all 5-4 

copy all of display memory 5-4 

copy line 5-5 

copy menu to printer 5-5 

copy page 5-5 

CSCCBJXmit , config field, datacomm menu 6-6 

CSCCBJXmit , config field, external device menu .... 5-11 

cursor addressing 4-4 

cursor control 4-1 

cursor down 4-2 

cursor left 4-2 

cursor positioning 4-4 

cursor right 4-2 

cursor sensing 4-4 

cursor up 4-2 

D 

data communications 6-1 

data communications cables 6-2 

data communications test connectors 6-2 

data communications, general description 1-7 

data entry forms, designing and using 4-12 

data format, ASCII absolute 10-13 

data format, ASCII incremental 10-14 

data format, ASCII relocatable 10-14 

data format, binary 10-14 

data format, binary absolute 10-14 

data formal, b ina r y incre me ntal 10-15 

data format, binary relocatable 10-15 

data format, binary short incremental 10-15, 10-16 

data format, Compatibility Mode 10-24 

data format, default 10-12 

data format, packed (see binary) 10-15 

data link, definition of 6-1 

1-1 



Index 



data logging 5-4 

data transfers, computer to terminal 

(binary and ASCII) 5-7 

Datacomm Configuration menu 6-5 

i*u.i>u.cGxiiin tGSu o~*j 

DC1/DC2, external printer 5-11 

default data format 10-13 

default parameters, graphics 10-12 

defining user keys locally 3-5 

defining user keys programmatically 3-6 

delete character 4-8 

delete characters, during receive errors 6-7 

delete line 4-7 

designing forms 4-12 

destination devices, selecting 5-5 

device control completion codes 5-6 

device control function keys 5-4 

device modes function keys 5-1 

diagonal lines 10-7 

diagonal lines, define pattern 10-8 

disable keyboard 3-11 

display control, graphics 10-3 

display enhancements 4-10 

display enhancements and graphics data 10-1 

Display Functions Mode 3-4 

display lock 3-3 

display on/off, graphics 10-4 

drawing forms 4-12 

drawing modes, graphics 10-4 

E 

EBCDIC character codes B-9 

edit operations 4-6 

enable keyboard 3-11 

enhancements, display 4-10 

ENQ/ACK, data communications 6-8 

EnqAck , config field, datacomm menu 6-5 

ENTER key 3-7 

ENTER key, Block Line and Format Mode 3-9 

ENTER key, Block Line Mode 3-8 

ENTER key, Block Page and Format Mode 3-9 

ENTER key, Block Page Mode 3-9 

ENTER key, character and Format mode 3-8 

ENTER key, character mode 3-8 

ENTER key, Modify Mode 3-10 

error codes, datacomm self-test 8-3 

error messages 8-1 

error messages, printer 8-3 

errors, receive 6-7 

escape code table A-l 

h Xf er (N), config field, terminal menu 2-7 

expanded characters on integral printer 5-2 

external printer port, general description 1-7 

F 

fill area, absolute and relocatable 10-10 

FldSeparator configuration field 2-6 

form, sample B-6 

Format Mode 3-2, 4-15 

F0RMI01 program C-l 

Forms Mode 4-15 



forms, designing and using 4-12 

FrameRate configuration field 2-2 

framing errors 6-7 

full duplex operation 6-8 

full duplex, definition of 6-1 

function key hierarchy 1-6 

function keys 1-5 

function keys, config keys 2-1 

function keys, device control 5-4 

function keys, device modes 5-1 

G 

graphics commands 10-2 

graphics commands, length of 10-13 

graphics cursor control 10-3 

graphics display on/off 10-4 

graphics display set/clear 10-4 

graphics display, addressing points 10-1 

graphics drawing modes 10-6 

graphics functions, keyboard 10-1 

graphics input terminator 10-23 

graphics keys, description of 10-2 

graphics keys, location of 10-1 

graphics memory control 10-4 

graphics memory dump 10-17 

graphics sequence termination 10-13 

graphics sequence types 10-2 

graphics text centering 10-20, 10-21 

graphics text direction 10-19 

graphics text justifying 10-20, 10-21 

graphics text margin 10-20 

graphics text on/off 10-20 

graphics text size 10-19 

graphics text slant 10-19 

graphics transfers to printer 5-6 

graphics/numneric pad 3-5 

H 

half-bright 4-11 

hard reset 3-11 

hardcopy operations 10-17 

hardwired connections 6-1 

heirarchy, function key 1-6 

home down 4-2 

home up 4-2 

horizontal lines, define pattern 10-7 

I 

identify ROMs 8-3 

incremental, ASCII 10-14 

incremental, binary 10-15 

InhEolWrpCC) configuration field 2-4 

InhHndShk(G) configuration field 2-4 

insert character 4-7 

insert line 4-6 

installing a Point-to-Point configuration 6-2 

integral printer, general description 1-6 

inverse video 4-11 
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J 

jam mode, graphics 10-6 

■ i.z£L-.z . _ -i_; x. i in on in 01 

juatiiying grapuics teAb xu-z.u, iu-ii 

K 

key definition field, user key 3-6 

key labels, displaying/removing 3-7 

key labels, removing 1-5 

keyboard control 3-1 

keyboard graphics functions 10-1 

keyboard, cleaning 9-1 

keyboard, enable/disable 3-11 

keyboard, general description 1-3 

keyboards, national B-l 

L 

labels, graphics text 10-21 

Language, config field, terminal menu 2-6 

line drawing set elements 4-13, B-6 

Line Modify Mode 3-2 

line pattern, defining 10-7 

line type 10-6 

Line/PageCD) configuration field 2-4 

Local Mode 6-7 

local mode 3-1 

LocalEcho, config field, terminal menu 2-2 

LRGLINE program C-2 

M 

margin, graphics text 10-20 

margins, Compatibility Mode 10-22 

margins, setting and clearing 4-9 

memory control, graphics 10-4 

Memory Lock Mode 3-3 

menu, copying to a printer 5-5 

menu, Datacomm Configuration 6-5 

menu, External Device Configuration 5-10 

menu, Terminal Configuration 2-1 

menu, user keys definition 1-5, 3-6 

messages, error 8-1 

metric format, integral printer 5-3 

modem connections 6-1, 6-3, 6-4 

modem considerations 6-2 

modem disconnect code 3-12 

modems 6-3 

MODES key 1-5 

modes selecting 3-1 

modes, Auto Line Feed 3-3 

modes, Bottom Logging 5-4 

modes, Caps 3-4 

modes, Caps Lock 3-4 

modes, character/block 3-1 

modes, Data Logging .... ........... . . . . . . . . . . 5-4 

modes, Display Functions 3-4 

modes, display lock 3-3 

modes, display overflow protect 3-3 

modes, Format 3-2, 4-15 

modes, Forms 4-15 

modes, graphics drawing 10-6 



modes, graphics pad 3-5 

modes, Line Modify 3-2 

modes, Memory Lock 3-3 

modes, Modify All 3-2 

modes, numeric pad 3-5 

modes, Record 5-1 

modes, Remote/Local 3-1 

modes, Top Logging 5-4 

Modify All Mode 3-2 

Modify Mode, Line 3-2 

N 

national keyboards . B-l 

next page 4-3 

NOP, graphics 10-13 

o 

options, keyboard 1-5 

origin, relocatable 10-11 

overflow protect 3-3 

P 

pacing mechanisms 6-8 

Page Full Break 10-23 

Page Full Busy 10-23 

page, next/previous 4-3 

paper loading 9-3 

paper, integral printer 9-2 

paper, part number 9-2 

parameters, graphics 10-3 

parameters, graphics default 10-12 

parity checking 6-7 

Pari ty, config field, datacomm menu 6-5 

Parity, config field, external device menu 5-10 

pattern, area 10-8 

pattern, checkerboard 10-9 

pattern, defining line 10-7 

pattern, predefined 10-6 

pattern, user defined 10-7 

patterns, graphics drawing 10-8 

pen control 10-13 

plotting commands summary 10-12 

point plot (line type pattern) 10-6 

Point-to-Point configuration, installing 6-2 

Point-to-Point programming information 6-6 

Point-to-Point, definition of 6-1 

power-on test 8-1 

predefined pattern 10-8 

previous page 4-3 

printer device codes, how to change 5-11 

printer modes, selecting 5-1 

printer nulls, config field 5-11 

prmteTpoTt ...................................... 5-9 

printer self-test 8-3 

printer, copying to 5-5 

printer, device control completion codes 5-6 

printer, external, cabling 5-8 

printer, external, configuration menu 5-8, 5-10 

printer, external, configuring 5-8 
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printer, graphics transfers 5-6 

printer, integral, general description 1-6 

printer, integral, self-test 5-8 

printer, receiving data from computer 5-7 

printer, selecting as destination 5-5 

printer, skipping pages 5-6 

PrinterCode4, config field, external device menu . . 5-11 

programmable graphics functions 10-2 

programming configuration 2-9 

protected fields 4-15 

R 

range, data 10-15 

raster dump 10-17 

receive buffer 6-7 

receive errors 6-7 

Record Mode 5-1 

Record Mode, long lines in 5-3 

RecvPace, config field, datacomm menu 6-6 

relative addressing, cursor 4-6 

relative addressing, screen 4-5 

relocatable binary 10-15 

relocatable origin 10-11 

relocatable, ASCII 10-14 

Remote Mode 6-7 

remote mode 3-1 

report format, integral printer 5-3 

reset 3-11 

ReturnDef configuration field 2-2 

roll text down 4-3 

roll text up 4-1 

ROMs, identify 8-3 



s 

scale, line pattern 10-7 

scaled Compatibility Mode 10-23 

Scaled Compatibility Mode 2-8 

screen blanking 4-10 

screen relative addressing 4-5 

screen, cleaning 9-1 

self-test, integral printer 5-8 

self-tests 8-1 

self-tests, datacomm test 8-3 

self-tests, general description 1-7 

self-tests, identify ROMs 8-3 

self-tests, power-on test 8-1 

self-tests, printer test 8-3 

self-tests, screen patterns 8-2 

self-tests, terminal test 8-2 

send display (hd) 3-10 

set mode, graphics 10-6 

setting margins 4-9 

shift-in code 4-15 

shift-out code 4-15 

short incremental, binary 10-15, 10-16 

skip line on printer 5-4 

skip page on printer 5-6 

soft reset 3-11 

specifications 1-2 
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SP0WCB) configuration field 2-4 

SRCCH), config field, datacomm menu 6-6 

SRR Invert , config field, external device menu 5-11 

SRXmi t , config field, external device menu 5-11 

start bits 6-7 

StartCol configuration field 2-3 

status, ASCII characters used in 7-1 

status, device 7-6 

status, external printer 7-6 

status, graphics 7-7 

status, graphics, any other parameter 7-10 

status, graphics, echo suppress mode 7-7 

status, graphics, read area shading capability 7-10 

status, graphics, read current pen position 7-8 

status, graphics, read device capabilities 7-9 

status, graphics, read device I.D 7-8 

status, graphics, read display size 7-9 

status, graphics, read graphic modification 

capabilities 7-10 

status, graphics, read graphics cursor position 7-8 

status, graphics, read graphics cursor position 

with wait 7-8 

status, graphics, read reset status 7-10 

status, graphics, read relocatable origin 7-10 

status, graphics, read zoom status 7-10 

status, integral printer 7-6 

status, interpreting 7-1 

status, primary 7-1 

status, primary, bytes 7-3 

status, secondary 7-2 

status, secondary, bytes 7-5 

status, terminal 7-1 

status, terminal I.D 7-1 

status, terminator 7-1 

stop bits 6-7 

strapping, Compatibility Mode 10-23 

synchronization, graphics . , 10-12 

T 

tab 4-10 

tabs, setting and clearing 4-9 

Terminal Configuration menu 2-1 

terminating graphics sequences 10-13 

text, Compatibility Mode 10-26 

text, graphics 10-18 

thermal printer paper 9-2 

top logging 5-4 

transmit only fields, not supported 4-15 



u 

underlining 4-11 

unlock configuration 2-9 

unprotected fields 4-15 

unsealed Compatibility Mode 10-23 

Unsealed Compatibility Mode 2-8 

user defined area pattern 10-8 

user defined line pattern 10-7 

user defined pattern 10-7 

user keys 3-5 



Index 

user keys definition menu 1-7, 3-6 W 

. , _ . .' " ' " wait (one second) code 3-12 

user keys, defining programmatically 3-6 wil , d ow, Tannics 10-11 

user-definable keys 3-5 ' "° ' 

X 

%# XmitFnctnCA) configuration field 2-3 

Xmi tPace, config field, datacomm menu 6-6 

vectors 10-13 Xmi tPace, config field, external device menu 5-11 

vertical lines, define pattern 10-7 X0N/X0FF, data communications 6-6, 6-8 

video enhancements 4-10 X0N/X0FF, external printer 5-11 



1-5 



2622A/2623A REFERENCE MANUAL 
Part No. 02622-90008 Printed : 7/82 



Your Comments, Please . 



Your comments assist us in improving the usefulness of our publications. Comments are an important part of 
the inputs used in preparing updates to manuals. 

Please complete the questionnaire, fold it up and return it to us. Feel free to mark more than one box to a 
question and to make any additional comments. If you prefer not to give us your name just leave the last part, 
name and address, blank. All comments and suggestions become the property of HP. 

Thank you for your help. 

1. Did you have any difficulty in understanding or applying the materia! presented in this manual? 
□ None □ Minimal Difficulty □ Difficulty □ Considerable Difficulty 

If so: 

fold fold 

a. What were the "difficult" areas? 

□ Indexing? □ Depth of coverage? □ Examples? 

□ Organization? □ Omitted information? □ Other (Please explain) 

b. How could we clarify these areas? 



2. What errors or misleading information have you found in the manual? (Please give page numbers.) 

3. What was your level of programming knowledge before you started using this manual? 

□ None □ Beginner □ Intermediate □ Expert 

4. What is your major application of the terminal? 

□ Business Adminstration □ Interfacing □ Medicine 

□ General Computation fj Education What kind? 

□ Engineering □ Data Entry □ Other 

What kind? □ Control 

fold fold 

5. What best describes how you use the terminal? 

□ Run programs written by others □ Do applications programming □ Hobbyist 
D Write simple programs Q Write complex programs □ Other 
D Do simple calculations 

6. General Comments: — 



Name: 
Address: 



Thank you tor your help. No postage necessary if mailed in the U.S.A. 
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NO POSTAGE 

NECESSARY 

IF MAILED 

IN THE 

UNITED STATES 



Thai HEWLETT 

02622-90008 Printed in U.S.A. 7/82 m>/lM PACKARD 



